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A fixed-bed  model  of  Mayport-Mill  Cove,  constructed  to  scales  of 
1:500  horizontally  and  1:50  vertically,  reproduced  a portion  of  the  Atlantic 
Ocean  adjacent  to  the  entrance  and  the  St.  Johns  River  upstream  to  Hibernia 
Point.  The  purpose  of  the  model  study  was  twofold:  (a)  to  Investigate  the 
effects  of  proposed  improvement  plans  for  the  Mayport  Naval  Basin  area  on 
existing  shoaling  rates,  hydraulics,  salinities,  and  flushing;  and  (b)  to 
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i investigate  the  effects  of  proposed  improvement  plans  in  the  Mill  Cove  area 
on  flushing,  hydraulics,  salinities,  and  channel  shoaling.  The-model  study 
was  conducted  in  three  phases:  phase  1 involved  the  modeT  verification  tests, 
phase  2 involved  the  Mayport  Naval  Basin  Study,  and  phase  3 involved  the  Mill 
Cove  study.  Phase  1 is  reported  herein;  phases  2 and  3 will  be  reported  in 
Reports  2 and  3 of  this  series. 

The  model  verification  tests  described  herein  indicated  that  the 
model  hydraulic  and  salinity  regimes  were  in  satisfactory  agreement  with 
those  of  the  prototype  for  comparable  conditions.  Model  verification 
also  included  a comprehensive  shoaling  verification  of  shoaling  rates 
and  patterns  in  the  navigation  channel  and  Mayport  Naval  Basin.  During 
the  shoaling  verification,  model  operation  procedures  were  developed  by 
trial  and  error  to  achieve  satisfactory  reproduction  of  observed  proto- 
type shoaling  distribution  patterns  within  the  various  reaches  of  the 
navigation  channel  and  in  Mayport  Basin.  This  report  contains  the  re- 
sults of  tests  conducted  for  phase  1 of  the  study. 
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PREFACE 


The  model  study  reported  herein  was  requested  by  the  U.  S.  Army 
Engineer  Division,  South  Atlantic,  in  a letter  to  the  Office,  Chief  of 
Engineers,  U.  S.  Army,  dated  1*+  April  1973,  and  was  subsequently  approved 
in  a letter  to  the  South  Atlantic  Division,  dated  5 November  1973. 
Authority  to  initiate  the  investigation  was  granted  by  the  U.  S.  Army 
Engineer  District,  Jacksonville,  in  a letter  to  the  Director,  U.  S.  Army 
Engineer  Waterways  Experiment  Station  (WES),  dated  February  197*+. 

Design  and  construction  of  the  model  were  accomplished  during  the 
period  of  February  197*+  to  November  1975;  hydraulic  and  salinity  veri- 
fication were  carried  out  during  the  period  December  1975-June  1976. 
Collection  of  base  test  data,  navigation  channel  and  Mayport  Basin 
shoaling  verification,  was  accomplished  during  the  period  July  1976- 
February  1977-  After  completion  of  all  phases  of  model  verification 
and  base  tests,  the  Mayport  Basin  study  phase  of  the  investigation  was 
initiated.  All  programmed  plan  testing  (Mayport  Basin  and  Mill  Cove 
Study  Phases)  was  completed  in  August  1978.  This  report  describes  the 
problems  that  necessitated  the  model  investigation,  the  model  and  its 
appurtenances,  and  verification. 

The  study  was  conducted  in  the  Hydraulics  Laboratory  of  WES  under 
the  general  supervision  of  Messers.  H.  B.  Simmons,  Chief  of  the  Hydrau- 
lics Laboratory;  F.  A.  Herrmann,  Jr.,  Assistant  Chief  of  the  Hydraulics 
Laboratory;  R.  A.  Sager,  Chief  of  the  Estuaries  Division;  G.  M. 
Fisackerly,  Chief  of  the  Harbor  Entrance  Branch;  and  N.  J.  Brogdon,  Jr., 
Project  Engineer.  Technicians  of  the  Estuaries  Division  who  assisted 
throughout  the  investigation  included  Messers.  J.  W.  Parman,  D.  M. 

White,  and  D.  M.  Stewart.  This  report  was  prepared  by  Mr.  Brogdon. 

Directors  of  WES  during  the  course  of  this  investigation  and  the 
preparation  and  publication  of  this  report  were  COL  G.  H.  Hilt,  CE, 

COL  John  L.  Cannon,  CE,  and  COL  Nelson  P.  Conover,  CE  Technical 
Director  was  Mr.  F.  R.  Brown. 
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CONVERSION  FACTORS,  U.  S.  CUSTOMARY  TO  METRIC  (Si) 
UNITS  OF  MEASUREMENT 


U.  S.  customary  units  of  measurement  used  in  this  report  can  he  con- 
verted to  metric  (SI)  units  as  follows: 

Multiply By  To  Obtain 


cubic  feet  per  second  0. 
cubic  yards  0. 
feet  0. 
feet  per  second  0. 
inches  25. 
miles  (U.  S.  statute)  1. 
square  feet  0. 
square  miles  (U.  S.  statute)  2. 


02831685 

cubic  metres  per  second 

76U55U9 

cubic  metres 

30U8 

metres 

301+8 

metres  per  second 

U 

millimetres 

6093UU 

kilometres 

0929030U 

square  metres 

589988 

square  kilometres 

MAYPORT-MILL  COVE  MODEL  STUDY 
HYDRAULIC,  SALINITY,  AND  SHOALING  VERIFICATION 


K 


Hydraulic  Model  Investigation 


PART  I : INTRODUCTION 


Background 


1.  This  model  study  was  a joint  effort  by  the  Department  of  the 
Navy  and  the  U.  S.  Army  Engineer  District,  Jacksonville,  to  study  two 
separate  problem  areas  on  the  St.  Johns  River.  The  first  study  (Re- 
port 2)  was  conducted  for  the  Department  of  the  Navy  in  an  effort  to 
help  develop  and  investigate  plans  that  would  reduce  shoaling  in  the 
Mayport  Basin.  The  second  study  (Report  3)  was  conducted  for  the 
Jacksonville  District  to  develop  and  test  plans  that  would  improve  flush- 
ing in  Mill  Cove  and  reduce  the  silting  rate. 


Objective 

2.  The  accurate  reproduction  of  hydraulic,  salinity,  and  shoaling 
phenomena  in  an  estuary  model  is  an  essential  phase  in  the  preparation 
of  the  model  for  its  ultimate  use  in  evaluating  the  effects  of  proposed 
improvement  works.  This  report  describes  the  hydraulic,  salinity,  and 
shoaling  verification  of  the  model. 

Prototype 

3.  The  St.  Johns  River  entrance  (Figure  l)  located  in  northeast 
Florida  is  about  125  miles*  south  of  Savannah  Harbor,  Georgia.  The 
St.  Johns  River  rises  in  Brevard  County  in  east-central  Florida,  flows 


* A table  of  factors  for  converting  U.  S.  customary  units  of  measure- 
ment to  metric  (Si)  units  is  presented  on  page  3. 
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northerly  257  miles  to  Jacksonville  and  thence  easterly  about  26  miles 
to  the  Atlantic  Ocean,  a total  distance  of  approximately  283  miles. 

The  watershed  is  about  40  miles  wide  and  has  a drainage  area  of  about 
7,600  square  miles.  The  majority  of  the  26-mile  channel  from  Jackson- 
ville to  the  ocean  has  been  dredged  to  afford  a minimum  depth  of  38  ft 
msl.  The  entrance  is  stabilized  by  two  parallel  jetties  spaced  1,600  ft 
apart. 

4.  Tides  occurring  in  the  St.  Johns  River  are  semidiurnal  in 
nature  and  have  a mean  range  of  about  5*2  ft  at  the  entrance,  which 
diminishes  to  about  2.0  ft  at  Jacksonville.  The  river  is  tidal  above 
Jacksonville  for  seme  distance,  with  a mean  tidal  range  in  the  vicinity 
of  Hibernia  Point  (upstream  limits  of  model)  of  less  than  1.0  ft.  The 
estuary  is  partially  mixed,  with  differences  between  surface  and  bottom 
salinity  concentration  at  the  entrance  of  about  4.0  to  6.0  ppt.  Under 
the  influence  of  normal  tides  and  freshwater  discharge,  salinity  intru- 
sion extends  upstream  to  about  mile  32.  The  mean  tidal  range  at  the 
entrance  is  about  4.5  ft;  average  freshwater  discharge  is  about  4,475  cfs 
and  ranges  from  negative  freshwater  inflow  (evaporation  exceeds  inflows) 
in  the  summer  months  to  9 >300  cfs  in  winter  months. 

5.  Winds  have  considerable  effects  on  the  water  level  and  veloc- 
ity of  currents.  Strong  northerly  and  northeasterly  winds  raise  the 
water  level  about  2.0  ft  at  Jacksonville;  strong  winds  from  the  opposite 
direction  lower  the  water  level  about  1 ft  and  may  increase  or  decrease 
flood  and  ebb  current  velocities. 
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PART  II  THE  MODEL 


Description 

6.  The  Mayport-Mill  Cove  model  reproduces  approximately  287  square 
miles  of  the  prototype  area  including  a portion  of  the  St.  Johns  River 
upstream  to  Hibernia  Point  ( h miles  upstream  from  Doctors  Lake);  about 
93  square  miles  of  the  Atlantic  Ocean  from  about  5 miles  south  and  north 
of  the  respective  jetties  and  offshore  areas  well  beyond  the  -60  ft 
contour;  and  the  system  of  sloughs,  creeks,  and  rivers  that  affect  tidal 
action  throughout  the  model  area.  The  Atlantic  Intracoastal  Waterway 
from  the  point  of  intersection  with  the  St.  J^hns  River  navigation 
channel  was  reproduced  about  5 miles  in  the  north  and  south  directions. 
The  model  upstream  from  South  Jacksonville  was  bent  slightly  (ll  degrees) 
to  the  east  in  order  to  fit  it  within  the  shelter.  The  Doctors  Lake 
area  was  also  bent  11  degrees  to  fit  this  area  in  the  shelter.  The 
limits  of  the  area  reproduced  are  shown  in  Figure  2 and  Plate  1. 

General  views  of  the  lower  and  upper  portions  of  the  model  are  shown 
in  Figure  3. 

7-  The  model  was  constructed  to  linear  scale  ratios,  model  to 
prototype,  of  1:500  horizontally  and  1:50  vertically.  From  these  basic 
ratios  the  following  scale  relations  were  computed  by  the  Froudian 
relations:  slope  10:1,  velocity  1:7.07,  time  1:70.7107,  discharge 
1:176, 777 > volume  1:12,500,000,  area  (cross  section)  1:25,000,  and  area 
(horizontal)  1:250,000.  The  salinity  and  dye  concentrations  ratios  for 
the  study  were  1:1.  One  prototype  cycle  (semidiurnal)  of  12  hr  25  min 
was  reproduced  in  the  model  in  10  min  32. 31*  sec.  Horizontal  grid  co- 
ordinates are  based  on  the  Florida  coordinate  system  (East  Zone),  and 
vertical  control  was  based  on  USC&GS  msl  datum.  The  model  was  ap- 
proximately 500  ft  long  and  100  ft  wide  at  its  widest  point  and  covered 
an  area  of  about  32,000  sq  ft.  It  was  completely  enclosed  to  protect 
it  and  its  appurtenances  from  the  weather,  and  to  permit  uninterrupted 
operation. 

8.  The  model  was  a fixed- bed  type,  molded  to  the  most  recent 
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Lgure  2.  Model  limits 


a.  Lower  portion 


b.  Upper  portion 


General  views  of  model 


prototype  hydrographic  surveys.  The  navigation  channel  (bank  to  bank), 
from  the  entrance  to  Jacksonville,  and  the  Mill  Cove  surveys  were  made 
by  the  Jacksonville  District  during  197^.  The  area  upstream  from 
Jacksonville,  creeks,  rivers,  sloughs,  etc.,  adjacent  to  the  St.  Johns 
River  were  molded  to  surveys  made  in  193^-35 . 

9.  The  permanent  model  roughness  employed  consisted  of  3A-in.- 
wide  metal  strips  placed  in  depths  greater  than  3 ft  below  msl,  and 
cut  off  below  the  low-water  elevation.  The  use  of  these  metal  strips 
as  roughness  was  necessary  because  proper  adjustment  of  velocity  and 
salinity  distribution,  both  horizontally  and  vertically,  in  any  given 
cross  section  could  not  be  obtained  by  the  use  of  ordinary  boundary 
roughness  alone  in  the  deep  areas  of  the  model.  The  areas  above  -3  ft 
msl  (tidal  flats)  were  roughened  by  raking  the  model  surface  during 
construction  to  provide  the  desired  degree  of  roughness. 

Appurtenances 

10.  The  model  was  equipped  with  the  necessary  appurtenances  to 
reproduce  and  measure  all  pertinent  phenomena  such  as  tidal  elevations, 
saltwater  intrusion,  current  velocities,  freshwater  inflow,  dispersion 
characteristics,  and  shoaling  distribution.  Apparatus  used  in  connec- 
tion with  the  reproduction  and  measurement  of  these  phenomena  included 
a tide  generator  and  recorder,  tide  gages,  salinity  meters,  salinity 
samplers,  chemical  titration  equipment,  current  velocity  meters,  fresh- 
water measuring  weirs,  dye  injection  and  measuring  equipment,  and  shoal- 
ing injection  and  recovery  apparatus.  This  equipment  is  described  in 
detail  in  the  subsequent  paragraphs. 

Tide  generator  and  recorder 

11.  The  reproduction  of  tidal  action  in  the  model  was  accomplished 
by  means  of  a tide  generator  (Figure  U)  located  in  the  model  ocean.  The 
tide  generator  maintained  a differential  between  a pumped  inflow  of  salt 
water  to  the  model  and  a gravity  return  flow  to  the  supply  sump  as  re- 
quired to  produce  all  characteristics  of  the  prototype  tides  at  the  con- 
trol station  (Little  Talbot  Island,  gage  l).  The  tide  generator  was 


Figure  4.  Tide  generator  and  recorder 


equipped  with  a continuous  tide  recorder  so  that  the  accuracy  of  the 
model  tide  reproduction  could  be  checked  visually  at  any  time.  The  up- 
stream limits  of  the  model  are  well  beyond  the  point  of  salinity  intru- 
sion for  low  freshwater  inflows;  however,  the  upstream  limits  are  not 
beyond  the  limits  of  tidal  influence.  To  accurately  reproduce  the 
boundary  conditions  at  this  point  it  was  necessary  to  install  a second- 
ary tide  control  (Figure  5).  The  secondary  tide  control  is  composed  of 
a sump  (sufficient  size  to  hold  tidal  flow  upstream  from  this  point), 
a supply  pump  (sufficient  size  to  furnish  outgoing  tidal  volume),  and  an 
adjustable  or- programmable  control  weir.  Proper  tidal  height  at  this 
point  is  maintained  by  programming  the  control  weir  in  sequence  with  the 
main  tide  control  located  in  the  ocean.  On  an  incoming  tide  the  weir 
crest  is  lowered,  allowing  tidal  flow  and  pump  flow  to  pass  over  the 
weir  into  the  storage  sump.  The  reverse  procedure  is  followed  on  an  out- 
going tide,  as  the  weir  is  raised  to  stop  flow  while  the  tidal  volume  is 
reintroduced  into  the  model  at  this  point  by  the  supply  pump. 
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Figure  5*  Secondary  tide  control 


12.  Permanently  mounted  point  gages  were  installed  in  the  model  at 
the  locations  of  the  eight  tide  recording  gages  used  for  collection  of 
field  tide  data  (Figure  2).  Portable  point  gages  were  used  to  measure 
tidal  elevations  at  other  points,  as  required.  The  model  gages  were 
graduated  in  0.001  ft  (0.05  ft  prototype). 

Salinity  and  dye  samplers 

13.  Salinity  and  dye  samples  were  drawn  from  the  model  into 
collection  vials  by  negative  pressure  from  a vacuum  pump  connected  to 
a central  manifold,  which  in  turn  was  connected  to  tubes  running  to 
each  sampling  location.  This  device  enabled  simultaneous  sampling 

at  all  desired  depths  at  all  sampling  stations  throughout  the  model. 

A multidepth  sampler  is  shown  in  Figure  6. 

Chemical  titration  equipment 


mar: 


source  (sump).  The  equipment  consisted  of  a graduated  burette  for  mea- 
suring the  volume  of  silver  nitrate,  pipettes  for  measuring  the  volume 
of  samples  used,  sample  jars  in  which  to  perform  the  titration,  a supply 
of  silver  nitrate,  and  a quantity  of  potassium  chromate  for  use  as  an 
end-point  indicator  in  the  titration  process.  The  method  consisted  of 
adding  a known  concentration  of  silver  nitrate  solution  to  a known 
volume  of  the  model  salinity  sample;  the  amount  of  silver  nitrate  re- 
quired to  precipitate  the  salt  contained  in  the  sample  was  then  con- 
verted to  salinity  in  parts  per  thousand  of  NaCl. 

Salinity  meters 

15.  All  salinity  concentrations  for  samples  taken  from  the  model 
were  determined  by  use  of  conductivity  cells  especially  built  and 
calibrated  for  this  purpose.  The  salinity  meter  assembly  is  shown  in 
Figure  7* 
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Figure  7»  Salinity  meter 


8.  Miniature  current 
velocity  meter 


Current  velocity  meters 

16.  Current  velocity  measurements  were  obtained  with  miniature 
Price-type  current  meters,  one  of  which  is  shown  in  Figure  8 and  with 
float  devices.  Subsurface  current  velocities  in  the  Mayport  Basin  were 
measured  by  timing  the  travel  of  a drop  of  dye  released  at  the  appro- 
priate depth  over  a given  distance.  The  travel  time  over  a given  dis- 
tance was  obtained  by  use  of  a stopwatch,  and  later  converted  into 
prototype  velocity  in  feet  per  second.  Surface  currents  were  obtained 
in  a similar  manner  by  timing  the  movement  of  a small  float.  This 
method  was  necessary  because  velocities  in  this  area  were  generally  too 
low  and  erratic  to  be  accurately  measured  with  the  miniature  Price 
meter. 

IT.  The  five  meter  cups,  constructed  of  a light  plastic  or  metal 
material,  were  approximately  0. 0U  ft  (2  ft  prototype)  in  diameter  and 
were  mounted  on  a horizontal  wheel  0.11  ft  (5-5  ft  prototype)  in  diam- 
eter. The  center  of  the  cups  was  0.05  ft  (2.5  ft  prototype)  from  the 
bottom  of  the  frame.  The  meters  were  calibrated  frequently  to  ensure 
accurate  operation  and  were  capable  of  measuring  actual  velocities  as 
low  as  0.03  fps  (0.2  fps  prototype). 

Freshwater  inflow  measuring  devices 

18.  All  major  rivers  with  significant  mean  freshwater  inflows  were 
equipped  with  a constant  head  tank  and  Van  Leer  weirs  for  precise  mea- 
surement of  freshwater  inflows.  The  inflows  of  streams  with  minor 
freshwater  inflows  were  combined  with  those  of  nearby  streams  of  sig- 
nificant inflow.  For  the  purpose  of  Mayport  Basin  tests  reported 
herein,  only  freshwater  inflow  from  the  St.  Johns  River  was  introduced. 
Skimming  weir 

19.  The  mixed  salt  water  and  fresh  water  that  accumulated  in  the 
model  ocean  had  to  be  removed  in  order  to  maintain  a constant  volume  and 
a constant  source  salinity.  This  was  accomplished  by  means  of  skimming 
weirs  that  removed  a quantity  of  mixed  water  from  the  surface  layer 
equal  to  the  freshwater  inflow  to  the  estuary.  Precise  measurement  of 
the  combined  discharge  from  the  skimming  weirs  was  made  by  use  of  a cal- 
ibrated V-notch  weir. 
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Dye  injection  and 
measuring  equipment 

20.  Model  tests  were  made  to  determine  the  flushing  rate  and  dis- 
persion characteristics  of  plans.  Two  types  of  dye  tests  were  conducted 
in  the  model.  One  type  (Mill  Cove  study)  involved  the  thorough  mixing  of 
a given  weight  of  powdered  fluorescent  dye  with  a given  volume  of  water 
and  then  storing  the  mixture  in  a glass-sided  tank.  The  tank  was  equip- 
ped with  a discharge  line  to  the  desired  injection  location.  Located  in 
the  discharge  line  was  a small,  calibrated  laboratory  pump  that  ensured  a 
uniform  flow  throughout  the  test  period.  The  second  type  dye  test,  used 
for  the  Mayport  Basin  study  reported  herein,  involved  blocking  off  the 
access  channel  (secondary  openings  when  appropriate)  into  the  basin  and 
mixing  a known  weight  of  powdered  fluorescent  dye  (previously  dissolved 
in  salt  water)  with  the  water  throughout  the  enclosed  area  as  the  model 
tide  continued  to  operate  normally.  At  the  next  low  water  the  barrier 
in  the  access  channel  was  removed,  and  collection  of  water  samples  was 
initiated  and  continued  for  a period  of  16  tidal  cycles.  The  exact 
procedure  was  followed  for  base  and  all  plan  tests  to  ensure  that  the 
initial  concentration  was  the  same  for  all  tests.  Water  samples  were 
collected  at  locations  throughout  the  basin  and  adjacent  river  with  a 
sampling  device  identical  with  the  multidepth  salinity  sampler  described 
in  paragraph  13.  Concentrations  of  the  water  samples  were  measured  by 
means  of  a fluorometer  (Figure  9). 
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Shoaling  and  recovery  apparatus 


21.  Shoaling  in  the  navigation  channel  was  reproduced  in  the  model 
with  granulated  ( 1/8  in.  by  1/8  in.)  polystyrene  plastic  having  a spe- 
cific weight  of  1.05.  The  material  used  to  simulate  shoaling  in  Mayport 
Basin  was  gilsonite,  a solid  hydrocarbon  with  a specific  weight  of 
1.035*  The  gilsonite  was  crushed  and  only  those  grain  sizes  between 
0.500  and  0.707  mm  were  used.  The  gilsonite  was  introduced  into  the 
model  in  a slurry  of  5 percent  gilsonite  and  95  percent  water.  The 
slurry  was  pumped  from  a holding  tank  to  a manifold  made  of  3/U-in. 
copper  pipe  with  1/8-in.  holes  drilled  in  the  bottom  at  selected  in- 
tervals. Model  test  procedure  for  the  above  shoaling  tests  will  be 
discussed  later.  At  the  conclusion  of  each  test  the  shoaling  material 
deposited  within  limits  of  the  navigation  channel  and/or  other  pre- 
scribed areas  was  recovered  and  measured  volumetrically. 


PART  III:  VERIFICATION  OF  THE  MODEL 


22.  The  verification  of  the  Mayport-Mill  Cove  fixed-bed  model  was 
accomplished  in  three  phases:  (a)  hydraulic  verification,  which  ensured 
that  tidal  elevations  and  times,  and  current  velocities  and  directions 
were  in  proper  agreement  with  the  prototype;  (b)  salinity  verification, 
which  ensured  that  salinity  phenomena  in  the  model  corresponded  to 
those  of  the  prototype  for  similar  conditions  of  tide,  ocean  salinity, 
and  freshwater  inflow;  and  (c)  fixed-bed  shoaling  verification,  which 
ensured  acceptable  reproduction  of  prototype  shoaling  distribution  and 
patterns  within  the  navigation  channel  and  in  Mayport  Basin. 

23.  The  accurate  reproduction  of  hydraulic  and  salinity  phenomena 
in  an  estuary  model  is  an  important  phase  in  the  preparation  of  the  model 
for  its  ultimate  use  in  evaluating  the  effects  of  proposed  improvements 
works.  Every  effort  was  made  to  obtain  a comprehensive  verification  of 
all  pertinent  phenomena.  Prototype  data  used  for  the  model  hydraulic  and 
salinity  verification  were  collected  in  the  field  by  Jacksonville  Dis- 
trict and  U.  S.  Army  Engineer  Waterways  Experiment  Station  (WES)  hydrau- 
lic personnel  during  the  period  of  11-13  June  197^,  and  5-7  November  197U. 
The  3^-ft  navigation  channel  and  Mayport  Basin  shoaling  verification  was 
based  on  historical  data  such  as  predredge  and  postdredge  surveys  and 
dredging  records  during  the  period  between  1956  and  1972.  The  Mayport 
Naval  Basin  shoaling  verification  was  based  on  annual  shoaling  rates  cal- 
culated from  dredging  records  covering  the  periods  between  1959  and 
1975. 


Prototype  Data 

2k.  In  June  1971*  and  November  197I+  the  Jacksonville  District,  in 
conjunction  with  the  WES  Hydraulics  Laboratory,  undertook  a prototype 
metering  program  in  the  St.  Johns  River  to  obtain  data  with  which  to 
adjust  and  verify  the  Mayport-Mill  Cove  estuary  model.  Two  prototype 
surveys  were  conducted  to  secure  data  covering  two  freshwater  inflow 


prototype  conditions.  The  survey  conducted  11-13  June  197U  represented 


a period  of  low  freshwater  inflow,  while  the  5-7  November  197*+  survey 
represented  a period  of  high  freshwater  inflow. 

25.  Prototype  observations  of  current  magnitude  and  direction 
and  salinity  concentrations  were  made  at  the  surface,  middepth,  and 
bottom  where  depths  permitted  for  a period  of  13  consecutive  hours. 
Simultaneous  observations  were  made  at  18  locations  on  U ranges  on  the 
first  day  of  each  survey  period  in  the  lower  or  downstream  portion  of 
the  estuary.  Equipment  and  station  location  buoys  were  relocated  on 
the  second  day.  On  the  third  day,  simultaneous  observations  were  made 
at  16  locations  on  5 ranges  during  the  June  survey  and  at  19  locations 
on  6 ranges  during  the  November  survey.  One  range  (range  3)  was  moni- 
tored each  day.  Observations  were  made  for  both  the  June  197*+  and 
November  197*+  surveys  for  the  purpose  of  correlating  the  data  obtained 
in  the  two  areas  of  the  estuary.  Several  observations  were  made  at  the 
three  stations  on  the  range  in  Mill  Cove  (range  10)  on  the  second  day 
of  the  November  197*+  survey.  The  location  of  ranges  and  stations 
monitored  during  the  above  periods  are  shown  in  Plate  1. 

26.  Throughout  the  model  verification  phase  the  following  proto- 
type freshwater  inflows  were  introduced  into  the  model:  2,850  cfs  for 
the  low-inflow  period  (11-13  June  197*+);  9»2*+0  cfs  and  8,9*+0  cfs  for 
the  high-inflow  periods  during  the  5th  and  7th  November  surveys,  re- 
spectively. The  above  freshwater  inflow  was  introduced  into  the 

St.  Johns  River  at  the  upstream  end  of  the  model  during  model  verifi- 
cation tests  for  each  of  the  respective  periods.  During  each  period 
of  the  June  197*+  prototype  survey,  a total  of  350  cfs  was  introduced  at 
the  various  tributary  streams.  No  tributary  freshwater  inflow  was  in- 
troduced during  the  November  197*+  survey  period  tests.  Model  freshwater 
inflow  values  were  determined  by  averaging  the  measured  prototype  dis- 
charges occurring  during  the  date  of  the  survey  and  three  days  prior 
to  the  survey.  During  the  salinity  verification  phase  of  the  study, 
it  was  determined  that  the  prototype  freshwater  inflow  rates  had  to  be 
adjusted  slightly  in  the  following  manner:  low  freshwater  inflow  rate 
was  decreased  by  25  percent  and  high  freshwater  inflow  rate  was  in- 
creased by  25  percent.  The  freshwater  inflow  rates  listed  above  reflect 
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the  25  percent  increase  or  decrease,  respectively,  for  the  two  periods. 
Since  this  degree  of  change  is  on  the  same  order  as  the  accuracy  of  the 
prototype  discharge  measurements,  such  adjustment  is  considered  to  be 
quite  justified.  All  final  verification  results  discussed  below 
utilized  the  adjusted  freshwater  inflow  values. 


Hydraulic  Verification 


Tidal  adjustment 

27.  The  objective  of  the  model  tidal  adjustment  was  to  obtain  an 
accurate  reproduction  of  prototype  tidal  elevations  and  tidal  phases 
throughout  the  model.  Prototype  tidal  data  from  eight  recording  tide 
gages  (Plate  l)  were  available  to  verify  the  accuracy  of  the  model  tidal 
adjustment.  These  gages  are  permanent  gages  of  the  Jacksonville  Dis- 
trict and  recorded  essentially  continuously  throughout  the  year  of  197*+. 

28.  The  procedure  followed  was  to  adjust  the  tide  generator  in 
such  a manner  that  the  tides  generated  in  the  model  ocean  would  cause 
an  accurate  reproduction  of  prototype  tides  at  gage  1 (Little  Talbot 
Island),  then  to  adjust  the  model  roughness  until  prototype  tidal  ele- 
vations and  times  were  reproduced  to  scale  throughout  the  model. 

29.  Comparison  of  model  and  prototype  tidal  data  for  the  four  tide 
conditions  reproduced  in  the  model  are  presented  in  Plates  2-13.  These 
plates  show  tidal  elevations  for  the  11-13  June  and  5-7  November  tide 
conditions  at  Little  Talbot  Island  (gage  l),  Mayport  Basin  (gage  2), 

Coast  Guard  Station  (gage  3),  Ft.  Caroline  (gage  1+),  Mill  Cove  (gage  5), 
Navy  Fuel  Depot  (gage  6),  Jacksonville  (gage  7),  and  Creighton  Island 
(gage  8).  High-,  mean-,  and  low-water  levels  and  range  of  tide  profiles 
at  locations  along  the  channel  axe  presented  in  Figures  10-13  for  the 
11-13  June  197*+  and  5-7  November  197*+  tide  conditions,  respectively. 

30.  The  greatest  discrepancy  occurred  during  verification  of 
the  7 November  197*+  tidal  heights.  A close  examination  of  prototype 
tidal  records  revealed  that  for  several  days  preceding  the  5 and 

7 November  197*+  prototype  surveys,  an  unusually  low  tidal  plane  or 
mean  tide  level  existed  in  the  prototype  system.  Likewise,  the  tidal 
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Figure  10.  Tide  profiles,  model  versus  prototype,  11  June  197^ 
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Figure  11.  Tide  profiles,  model  versus  prototype,  13  June  197^ 
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Figure  12.  Tide  profiles,  model  versus  prototype,  5 November  197L 
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records  showed  that  the  days  of  survey  (5  and  7 November)  were  the  be- 
ginning dates  in  which  this  trend  was  reversed,  as  the  system  went  into 
an  unusually  high  plane.  The  probable  cause  of  this  was  unusually  high 
wind  effects  in  the  area.  Model  tide  levels  for  these  dates,  particu- 
larly 7 November,  were  generally  about  0.5  ft  higher  than  prototype 
levels,  which  was  due  primarily  to  the  stabilized  plane  of  operation  in 
the  model.  Model  levels  are  stabilized  through  repetitive  operation 
with  the  same  tide,  range,  level,  etc.,  cycle  after  cycle.  Prototype 
current  velocity  measurements  made  on  these  dates  show  an  unusually  high 
flood  predominance,  caused  by  the  rapid  filling  of  the  system  as  it  went 
from  a low  plane  to  a higher  plane.  The  model  did  not  reproduce  this 
unusual  setdown,  nor  could  it  be  expected  to  do  so,  without  somehow  re- 
producing the  wind  setdown  and  the  daily  tides  that  occurred  for  several 
days  preceding  the  surveys  as  the  tidal  plane  returned  to  normal.  It 
is  believed  that  if  this  had  been  done,  the  model  would  have  accurately 
reproduced  the  unusually  low  tide  levels  and  the  high  flood  currents 
experienced  in  the  prototype  on  the  dates  of  the  November  surveys.  The 
control  tide  at  Little  Talbot  Island  was  advanced  1 hr  for  the  7 November 
test  in  an  effort  to  minimize  the  effects  of  the  above  unusual  effects. 
Adjustment  of  currents 

31.  The  objective  of  the  model  current  adjustment  was  to  obtain  an 
accurate  reproduction  of  prototype  current  velocities  and  distributions 
throughout  the  model.  Prototype  current  velocity  data  were  available  at 
37  locations  located  on  10  ranges,  the  locations  of  ranges  and  stations 
are  shown  in  Plate  1.  Prototype  observations  were  made  at  the  surface, 
middepth,  and  bottom  where  depth  permitted  for  a period  of  13  hr  at 

each  station.  Only  surface  and  bottom  depths  were  monitored  at  locations 
where  water  depth  was  10  to  12  ft.  At  locations  where  water  depth  was 
less  than  10  ft,  only  the  middepth  velocity  was  measured. 

32.  The  procedure  followed  for  adjustment  of  current  velocities 
was  to  reproduce  each  of  the  four  tidal  and  discharge  conditions  in  turn 
and  adjust  the  model  roughness  until  the  current  velocities  at  each 
metering  station  were  reproduced  in  the  model  to  an  acceptable  accuracy. 

33.  Comparison  of  model  and  prototype  current  velocities  for  all 
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stations  on  each  prototype  survey  date  are  shown  in  Plates  lU-93.  Mea- 
surements obtained  at  hourly  intervals  were  plotted  for  both  model  and 
prototype,  and  smooth  curves  were  drawn  through  the  points.  These  data 
show  that  the  macimum  discrepancies  during  model  verification  tests 
occurred  for  the  'f  November  197**  tidal  condition  (mainly  at  ranges  3, 

5,  and  6).  The  cause  for  this  discrepancy  was  due  to  the  condition 
discussed  in  paragraph  30  above.  The  prototype  current  data,  reflecting 
the  effects  of  measuring  tidal  plane,  showed  extremely  high  flood 
currents  and  flood  predominance.  These  phenomena  could  not  be  reproduced 
in  the  model.  It  is  believed  that  the  model  would  have  accurately  re- 
produced these  conditions  if  the  previous  3 to  b days  of  tide  conditions 
had  been  reproduced  prior  to  data  collection  in  the  model.  However, 
this  would  have  been  very  difficult  to  do  in  the  model,  and  was  not 
considered  worth  the  effort  since  a very  good  verification  had  been 
achieved  with  the  June  prototype  data.  No  attempt  will  be  made  to  dis- 
cuss each  comparison  of  prototype  and  model  measurement,  but  the  agree- 
ment obtained  throughout  the  model  is  considered  to  be  very  satisfactory. 

Salinity  Verification 

3^*.  The  objective  of  the  model  salinity  adjustment  was  to  obtain 
an  accurate  reproduction  of  the  vertical  and  lateral  distribution  of 
prototype  salinities  throughout  the  model.  Reproduction  of  prototype 
salinity  phenomena  in  the  model  required  the  maintenance  of  the  proper 
salinity  in  the  ocean  water  supply  system  and  the  establishment  of  the 
proper  mixing  environment.  The  prototype  salinity  data  used  in  this 
phase  of  the  study  were  obtained  simultaneously  with  the  above  hydraulic 
data.  Salinity  observations  were  made  at  hourly  (prototype)  intervals 
in  both  the  model  and  prototype.  These  data  were  plotted  and  smooth 
curves  drawn  through  the  points  and  are  compared  with  corresponding  pro- 
totype curves  in  Plates  9^-173.  The  agreement  demonstrated  between 
model  and  prototype  is  considered  good.  It  is  pointed  out  that  no 
additional  adjustment  of  the  model  roughness  was  necessary  to  obtain 
the  agreement  shown  in  Plates  9U-173.  This  substantiates  the  model 
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adjustment  of  tides  and  currents  and  indicates  that  the  upland  fresh 
water  was  being  properly  mixed  with  salt  water  from  the  ocean  supply. 

35-  As  discussed  in  paragraph  26  above,  25  percent  was  added  to 
the  high  inflow  rate  (November  survey)  and  subtracted  from  the  low  inflow 
rate  (June  survey).  These  adjusted  inflow  values  were  subsequently  used 
in  the  final  verification  phases  for  tides,  velocities,  and  salinities. 

Shoaling  Verification 


Background 

36.  The  value  of  any  model  study  is  dependent  on  the  proven 
ability  of  the  model  to  produce  with  a reasonable  degree  of  accuracy  the 
results  that  occur  in  the  prototype  under  given  conditions.  It  is  es- 
sential, therefore,  that  agreement  first  be  established  between  the 
model  and  prototype  before  any  model  tests  of  proposed  improvement  plans 
are  undertaken. 

37*  The  similitude  requirements  for  hydraulic  phenomena,  dominated 
by  gravitational  forces,  are  satisfied  by  Froudian  scaling  of  fixed-bed 
hydraulic  models;  however,  gravitational  forces  alone  do  not  influence 
sediment  motion.  In  fact,  sedimentation  processes  are  so  poorly  under- 
stood that  it  is  not  yet  possible  to  establish  the  appropriate  model 
scaling  relations  for  sedimentation  studies.  It  then  becomes  necessary 
to  depart  somewhat  from  hydraulic  similitude  by  adjusting  the  various 
hydraulic  forces  and  developing  procedures  of  model  operation  so  that 
effects  on  model  bed  material  will  be  such  that  the  deposition  of  ma- 
terial will  be  similar  to  the  prototype.  This  process  of  attaining 
similarity  between  prototype  and  model  shoaling  or  bed  movement  is  ac- 
complished through  the  empirical  process  known  as  the  "verification"  of 
the  model.  Model  shoaling  verification  is  accomplished  by  intricate 
cut-and-try  process  of  adjusting  the  various  hydraulic  forces  and  model 
operation  techniques  until  the  model  will  accurately  reproduce  known 
prototype  shoaling  distribution  patterns. 

Purpose 

38.  The  purpose  of  the  shoaling  verification  was  to  define  the 
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model  operation  conditions  required  to  reproduce  known  prototype  shoal- 
ing patterns  throughout  the  length  of  the  navigation  channel  from  the 
outer  bar  to  Jacksonville,  and  in  Mayport  Basin.  This  was  necessary 
before  shoaling  studies  could  be  conducted  in  the  model.  Shoaling 
verification  was  accomplished  in  two  phases:  (a)  navigation  channel 
and  (b)  Mayport  Basin. 

Prototype  data 

39-  The  information  used  in  the  fixed-bed  channel  shoaling  verifi- 
cation was  furnished  WES  by  the  Jacksonville  District  and  consisted  of 
prototype  data  and  calculations  covering  a period  of  16-1/2  years  from 
March  1956  to  November  1972.  The  prototype  data  used  for  shoaling  veri- 
fication of  the  Mayport  Basin  covered  the  period  between  August  1959  to 
February  1975- 

1*0.  The  hydraulic  and  salinity  verification  phases  of  the  model 
study  were  conducted  with  conditions  of  the  authorized  38-ft  navigation 
channel  as  existing  during  the  two  prototype  surveys  in  June  and  Novem- 
ber 1971+.  However,  the  newly  authorized  and  implemented  38-ft  naviga- 
tion channel  had  not  been  in  operation  for  sufficient  time  to  yield  re- 
liable annual  shoaling  rates  or  patterns.  Therefore,  the  old  3l+-ft 
channel  dimensions  were  molded  into  the  model  and  the  channel  shoaling 
verification  phase  of  the  study  was  conducted  for  this  condition.  The 
Mayport  Naval  Basin  shoaling  verification  was  likewise  conducted  with 
the  3l+-ft  channel  dimensions  molded  in  the  model. 

1*1.  The  navigation  channel,  beginning  on  the  outer  bar  and  ending 
in  the  Jacksonville  area,  was  divided  into  eight  reaches  as  shown  in 
Plates  nh-lJJ.  Shoaling  sections  used  in  the  Mayport  Basin  shoaling 
verification  are  shown  in  Plate  17l*.  Each  reach  was  further  divided 
into  individual  sections  of  varying  lengths  and  widths,  as  shown  in 
the  above  plates,  in  accordance  with  information  furnished  with  the 
prototype  shoaling  records,  etc.  For  the  purpose  of  simplifying 
model  shoaling  verification,  shoaling  in  individual  sections  was  con- 
verted into  a percentage  of  the  total  annual  shoaling  rate  for  the 
entire  channel  length  and  for  each  individual  reach.  Shoaling  sections 
for  the  basin  utilized  only  the  exit  channel,  the  slip,  and  basin 
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proper,  which  was  divided  into  four  sections  of  approximately  equal  size. 
Test  procedure 


1*2.  The  model  shoaling  procedure  was  developed  by  varying  the 
amount  of  shoaling  material  introduced,  the  rate  and  location  of  the 
introduction,  the  time  and  duration  of  introduction  periods,  the  dura- 
tion of  the  tests,  and  model  conditions  (tides,  freshwater  inflows, 
and  model  roughness). 

Navigation  channel 

1*3.  After  several  months  of  model  experimental  work,  a shoaling 
material  was  selected  and  a technique  developed  that  resulted  in  a very 
satisfactory  reproduction  of  shoaling  rates  and  patterns  throughout  the 
channel  length.  The  entire  length  of  the  navigation  channel  (eight 
reaches)  was  verified  simultaneously.  The  composite  verification  (ex- 
cluding reach  H - Blount  Island  Channel)  for  the  entire  channel  is  shown 
in  Figure  ll*.  Shoaling  verification  achieved  for  individual  reaches 


Figure  lU.  Navigation  channel 
shoaling  verification 
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A,  B,  C,  D,  E,  F,  G,  and  H are  shown  in  Figures  15-22,  respectively. 

The  model  conditions  and  final  procedure  developed  for  the  channel  are 
described  in  the  following  paragraphs. 

41+ . Model  conditions  were:  a 5*1- ft  tide  range  at  Little  Talbot 
Island,  a freshwater  inflow  of  9,000  cfs,  and  a source  salinity  concen- 
tration of  33*0  ppt.  The  model  was  operated  for  nine  tidal  cycles  for 
stability  prior  to  initiation  of  injection  of  shoal  material.  The  shoal- 
ing material  was  granulated  plastic  with  a mean  grain  size  of  about 
1/8  in.  and  had  a specific  weight  of  1.05.  Injection  of  carefully  mea- 
sured volumes  of  material  was  accomplished  over  a seven  tidal-cycle 
period  throughout  the  entire  navigation  channel  in  the  following  manner. 
Injection  was  generally  accomplished  by  broadcasting  the  material  by 
hand  uniformly  over  the  test  sections.  However,  exceptions  to  this 
type  of  injection  were  used  and  will  be  noted  in  the  following  descrip- 
tions, reach  by  reach. 

a.  Reach  A.  1,500  cc  was  injected  (broadcast)  at  hour  0. 5 
during  strength  of  ebb  over  sections  0-2;  1,000  cc  was 
injected  (broadcast)  at  hour  4.5  (low-water  slack  (lws)) 
over  sections  1-5;  1,000  cc  was  injected  along  the  south 
channel  bank  alongside  sections  11-21  at  hour  J.O  during 
strength  of  flood.  The  above  injections  were  made 
during  cycles  1,  3,  and  5 (three  cycles)  for  a total  in- 
jected volume  of  10,500  cc.  Final  verification  is  shown 
in  Figure  15  and  in  Table  1. 

b.  Reach  B.  Material  was  injected  (broadcast)  during  he  .rs 
11. 0-11. 5 (high-water  slack  (hws))  in  each  of  the  follow- 
ing four  areas,  beginning  at  the  downstream  end  of  sec- 
tion 5 (a)  1,000  cc  over  sections  5 and  6 and  downstream 
one  third  of  7;  (b)  1,000  cc  over  upstream  two  thirds  of 
sections  7»  8,  and  9;  (c)  1,000  cc  over  sections  10  and 
11;  and  (d)  1,000  cc  over  sections  12  and  13.  The  above 
injections  were  made  during  cycles  3,  5,  and  7 for  a 
total  injected  volume  of  12,000  cc.  Final  verification  is 
shown  in  Figure  16  and  in  Table  1. 

c_.  Reach  C.  1,000  cc  was  injected  at  hour  5 (lws)  along  the 
southern  half  of  the  channel  over  sections  1-3;  1,000  cc 
was  injected  at  hour  5 (lws)  along  the  southern  half  of 
the  channel  over  sections  4 and  5;  3,000  cc  was  injected 
(broadcast)  at  hour  5 (lws)  uniformly  throughout  sec- 
tions 6-17.  The  above  injections  were  made  during 
cycles  2,  4,  and  6;  1,000  cc  was  injected  (broadcast) 
at  hour  12:25  (hws)  over  sections  1°  21  during  cycles  2, 
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SHOALING  IN  PERCENT  Of  TOTAL 


U,  and  6.  A total  volume  of  18,000  cc  was  injected. 
Final  verification  is  shown  in  Figure  17  and  in  Table  1. 


d.  Reach  D.  Material  was  injected  at  hour  11.5  (hws)  in 
each  of  the  following  sections:  (a)  1,000  cc  along  a 
line  in  section  2 to  a point  halfway  between  the  waters 
edge  and  the  southern  channel  line  in  section  U; 

(b)  1,000  cc  uniformly  along  a line  located  between 
water's  edge  and  southern  channel  line  from  sections  7-9, 
and  from  this  point  to  center  of  channel  in  section  11. 
The  above  injections  were  made  during  cycles  3,  5,  and 
7 for  a total  injected  volume  of  6,000  cc.  Final  veri- 
fication is  shown  in  Figure  18  and  in  Table  1. 
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DISTANCE  IN  1,000  FT 


Figure  IT • Shoaling  verification,  reach  C 


REACH  0 


55  50  63  *0  73 

DISTANCE  'N  1,000  FT 


Figure  18.  Shoaling  verification,  reach  D 


shoaling  in  percent  of  total 


e_.  Reach  E.  2,000  cc  was  injected  uniformly  between  hours  2 
and  U (during  ebb  flow)  along  the  channel  slope  located 
along  the  southeastern  side  of  the  channel  from  section  6 
to  halfway  through  section  9-  This  injection  was  made 
during  cycles  1,  3,  and  5.  Beginning  at  hour  12  (hws) 
in  cycle  5 only,  a volume  of  U,000  cc  was  injected  uni- 
formly (broadcast)  throughout  sections  l-l6.  A total 
volume  of  10,000  cc  was  injected  in  reach  E.  Final  veri- 
fication is  shown  in  Figure  19  and  in  Table  1. 

REACH  E 
SECTION  NUMBERS 


70  79  BO  »9  *0 

DISTANCE  IN  1,000  FT 


Figure  19.  Shoaling  verification,  reach  E 
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f..  Reach  F.  1,000  cc  was  injected  (broadcast)  at  hour  6 

in  cycle  3 over  sections  E-l6  (reach  E)  through  section  2 
in  reach  F;  1,000  cc  was  injected  (broadcast)  at  hour  6 
in  cycle  4 throughout  sections  F-7  to  F-ll;  1,000  cc 
was  broadcast  at  hour  6 in  cycle  5 throughout  section  F-l 
to  F-3;  1,000  cc  was  broadcast  at  hour  6 during  cycle  6 
throughout  sections  F-7  to  F-ll.  Total  injection  in 
reach  F was  U,000  cc.  Final  verification  is  shown  in 
Figure  20  and  in  Table  1. 


REACH  F 
SECTION  NUMBERS 


09  90  99  100  109 

DISTANCE  IN  1,000  FT 


Figure  20.  Shoaling  verification,  reach  F 
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Reach  G.  1,000  cc  was  injected  (broadcast)  uniformly  at 
hour  6. 5 (hws)  in  cycle  5 throughout  the  reach,  sec- 
tions 1-18.  Final  verification  is  shown  in  Figure  21 
and  in  Table  1. 

Reach  H.  10,000  cc  was  injected  (broadcast)  uniformly 
through  reach  H (sections  1-7)  at  hour  11  (hws)  in 
cycle  1.  The  final  verification  is  shown  in  Figure  22 
and  in  Table  1. 
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Figure  21.  Shoaling  verification,  reach  G 
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45.  Following  the  last  injection,  one  clear  cycle  (cycle  in  which 
no  injection  was  made)  was  run  prior  to  stopping  the  model.  Model 
operation  was  stopped  at  hour  9 (hws)  and  the  material  deposited  in 
each  section  within  each  individual  reach  was  recovered  and  measured. 
Material  deposited  outside  of  the  navigation  channel  was  not  measured. 
When  the  tentative  shoaling  verification  was  attained,  the  test  was 
repeated  to  ensure  that  the  results  could  be  repeated  with  reasonable 
accuracy.  The  prototype  average  annual  shoaling  rate  for  the  main 
navigation  channel  and  the  Blount  Island  Channel  (reach  H)  was 
703,200  cu  yd.  This  volume  was  simulated  in  the  model  with  62,801  cc 
(average  of  two  runs)  of  model  sediment  material. 

Mayport  Naval  Basin 

46.  The  shoaling  verification  for  the  basin  was  independent  from 
the  channel  shoaling  verification,  but  was  conducted  with  the  34-ft 
channel  installed  in  the  model.  Final  model  conditions  and  procedure 
are  described  below.  The  model  was  operated  for  a 5*9-ft  tide  range  at 
Little  Talbot  Island,  a freshwater  inflow  of  9,000  cfs,  and  a source 
salinity  concentration  of  33.0  ppt.  The  model  sediment  used  was 
gilsonite,  a solid  hydrocarbon  with  a specific  weight  of  1.035.  The 
gilsonite  was  crushed,  and  only  those  grain  sizes  between  0.500  and 
0.707  mm  were  used.  The  material  was  introduced  into  the  model  in  a 
slurry  of  5 percent  gilsonite  and  95  percent  water.  The  slurry  was 
pumped  from  a tank  to  a manifold  made  of  3/4-in.  copper  pipe  with  l/8-in. 
holes  drilled  in  the  bottom  at  selected  intervals.  The  manifold  was 
suspended  about  1.5  ft  above  the  water  surface. 

47-  The  model  was  operated  for  a period  of  nine  tidal  cycles  for 
salinity  stability  prior  to  injection.  Injection  was  accomplished  over 
the  next  12  tidal  cycles.  Three  clear  cycles  were  run  following  the 
last  injection,  then  the  model  operation  was  stopped  at  hour  9 (hws) 
and  the  deposited  material  retrieved  and  measured.  The  injection  was 
accomplished  in  the  following  manner.  Throughout  the  injection  period 
(cycles  1-12)  250  cc  was  injected  each  cycle  between  hours  1.5  and  4.0 
(ebb  flow)  along  the  south  side  of  the  main  navigation  channel  begin- 
ning at  a point  opposite  the  downstream  end  of  Wards  Bank  training  wall 
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and  ending  upstream  from  this  point,  a distance  of  7,500  ft  (prototype). 
During  cycles  2,  4,  6,  8,  10,  and  12,  250  cc  was  also  injected  along  the 
south  jetty  beginning  at  a point  approximately  2,000  ft  (prototype)  up- 
stream from  the  oceanward  end  of  the  south  jetty  and  ending  at  the  in- 
tersection of  the  basin  exit  channel  and  the  navigation  channel,  a 
distance  of  3,000  ft  (prototype). 

48.  The  final  verification  is  shown  in  Figure  23  and  in  Table  1. 
The  prototype  average  annual  shoaling  rate  of  404,500  cu  yd  was  simu- 
lated in  the  model  with  2,483  cc  (average  of  two  runs)  of  model  sediment. 


Figure  23.  Mayport  Basin  shoaling  verification 
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Limitations  of  Accuracy  of  Model  Measurements 

1+9.  Measurements  of  tidal  elevations  in  the  model  were  made 
with  point  gages  graduated  to  0.001  ft,  or  0.05  ft  prototype.  The 
limitations  of  the  current  velocity  meters  used  in  the  model  should  he 
considered  in  making  close  comparisons  between  model  and  prototype  ve- 
locity data.  The  center  line  of  the  meter  cup  was  about  0.05  ft  above 
the  bottom  of  the  frame;  therefore  bottom  velocity  measurements  in  the 
model  were  actually  obtained  at  a point  2.5  ft  (prototype)  above  the 
bottom  instead  of  about  2.0  ft  as  in  the  prototype  metering  program. 
Model  velocities  were  determined  by  counting  the  number  of  revolutions 
in  a 10-sec  interval  (which  represented  a period  of  about  12  min 
in  the  prototype),  as  compared  with  about  1-min  observation  in  the  pro- 
totype. The  horizontal  spread  of  the  entire  meter  cup  wheel  was  about 
0.11  ft  in  the  model,  representing  about  55  ft  in  the  prototype,  as  com- 
pared ^ith  about  0.5  ft  for  the  prototype  meter.  Thus,  the  distortion 
of  area  (model  to  prototype)  results  in  comparison  of  prototype  point 
velocities  with  model  mean  velocities  for  a much  larger  area.  The  same 
is  true  for  the  vertical  area,  since  the  height  of  the  meter  cup  was 
about  0.01+  ft  (2.0  ft  prototype)  as  compared  with  only  a few  inches  for 
the  prototype  meter.  Middepth  measurements  in  the  model  were  made  at  a 
point  midway  between  the  bottom  and  an  average  of  low  tide  and  high  tide 
elevations . 

50.  All  model  salinity  measurements  presented  in  this  report  were 
made  with  a calibrated  salinity  meter  (conductivity  type)  and  are  con- 
sidered to  be  accurate  within  0.5  ppt  in  the  higher  range  and  0.2  ppt 
in  the  lower  ranges.  Model  samples  were  collected  at  the  bottom,  mid- 
depth, and  surface.  The  elevations  of  the  bottom  and  middepth  samplers 
were  fixed  in  the  model  and  were  not  allowed  to  vary  with  the  tide  as 
was  the  surface  sampler.  Simultaneous  water  samples  were  drawn  into 
vials  from  the  three  elevations  by  means  of  a vacuum  system.  Similar 
to  the  model  velocity  data,  the  model  salinity  data  also  represent  an 
average  over  a much  larger  prototype  area,  since  the  vacuum  sampling 
system  used  in  the  model  drew  the  sample  from  a radius  of  about  0.05 
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to  0.10  ft  (25  to  50  ft  in  the  prototype).  The  accuracy  with  which  the 
model  could  be  expected  to  duplicate  salinities  from  cycle  to  cycle  for 
identical  conditions  appears  to  be  about  +5  percent. 

51.  Shoaling  tests  are  considered  to  be  repeatable  within  to 
10  percent.  Although  it  is  not  possible  to  use  model  shoaling  tests  for 
quantitative  predictions  with  a high  degree  of  reliance,  the  model 
results  do  provide  an  excellent  qualitative  measure  of  the  changes  in 
shoaling  patterns  to  be  caused  by  various  plans  under  study  and  of  the 
relative  shoaling  rates  among  various  plans. 

Results  of  Verification  Tests 


52.  Agreement  between  model  and  prototype  phenomena,  as  evidenced 
by  the  results  of  hydraulic,  salinity,  and  shoaling  verification  data, 
appeared  to  be  reasonable.  The  model  was  considered  to  be  sufficiently 
similar  to  its  prototype  to  be  confidently  utilized  in  studies  of  the 
effect  of  proposed  improvement  plans. 
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Table  1 

Shoaling  Verification,  Navigation  Channel  and  Basin 


Prototype Model 


Section 

Average  Annual 
Shoaling  Rate 
cu  yd 

Percent 
of  Total 

Volume  Retrieved 
(Plastic),  cc 

Percent 
of  Total 
Recovered 

Reach  A 

0 

0 

0.0 

2,537 

30.3 

1 

7,500 

6.9 

83  6 

10.0 

2 

7,700 

7.1 

533 

6.4 

3 

9,700 

9-0 

590 

7.0 

4 

23,000 

21.2 

1,570 

18.8 

5 

15,100 

14.0 

1,267 

15.1 

6 

5,100 

4.7 

47 

0.6 

7 

0 

0.0 

0 

0.0 

8 

0 

0.0 

57 

0.7 

9 

300 

0.3 

97 

1.2 

10 

2,100 

2.0 

73 

0.9 

11 

4,700 

4.3 

17 

0.2 

12 

Moo 

4.4 

20 

0.2 

13 

1,600 

1.5 

37 

0.4 

14 

8,100 

7.5 

77 

0.9 

•15 

8,200 

7-6 

287 

3.4 

16 

3,300 

3.0 

40 

0.5 

17 

1,400 

1.3 

217 

2.6 

18 

2,000 

1.8 

37 

0.4 

19 

2,200 

2.0 

0 

0.0 

20 

1,500 

1.4 

0 

0.0 

21 

0 

0.0 

30 

0.4 

Total 

108,300 

100.0 

8,369 

100.0 

Reach  B 

1 

0 

0.0 

33 

0.3 

2 

0 

0.0 

20 

0.2 

3 

0 

0.0 

0 

0.0 

4 

0 

0.0 

0 

0.0 

5 

0 

0.0 

30 

0.3 

6 

0 

0.0 

310 

3.0 

7 

30,500 

28.4 

2,310 

22.9 

8 

16,200 

15.1 

2,223 

22.0 

9 

6,500 

6.0 

297 

2.9 

10 

16,700 

15.5 

1,057 

10.5 

11 

17,600 

16.4 

1,553 

15-4 

12 

12,200 

11.3 

1,390 

13.8 

13 

7,800 

7.3 

880 

■ l- 1 

Total 

107,500 

100.0 

10,103 

100.0 

(Continued) 
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Table  1 (Continued) 


Prototype Model 


»ction 

Average  Annual 
Shoaling  Rate 
cu  yd 

Percent 
of  Total 

Volume  Retrieved 
(Plastic),  cc 

Percent 
of  Total 
Recovered 

Reach  C 

1 

3,800 

2.2 

687 

1+.0 

2 

2,500 

1.5 

1*70 

2.7 

3 

6,700 

3.9 

693 

i*.o 

1* 

8,900 

5-2 

1,093 

6.3 

5 

19,200 

11.3 

2,113 

12.2 

6 

12,1*00 

7.3 

1,01*3 

6.0 

7 

9,1*00 

5-5 

61+7 

3.7 

8 

8,900 

5.2 

1,503 

8.7 

9 

9,000 

5-3 

1*70 

2.7 

10 

9,200 

5. >t 

353 

2.0 

11 

9,1*00 

5-5 

1,1*77 

8.6 

12 

8,700 

5.1 

330 

1.9 

13 

8,800 

5-2 

957 

5-5 

lb 

5,900 

3.5 

153 

0.9 

15 

7,300 

It. 3 

710 

l+.l 

l6 

8,200 

1*.8 

700 

l+.l 

17 

7,000 

l*.l 

970 

5.6 

18 

6,900 

1*.0 

667 

3.9 

19 

7,900 

1* . 6 

673 

3.9 

20 

6,200 

3.6 

1,31*0 

7.8 

21 

l+,200 

2.5 

21+0 

1.1* 

Total 

170,500 

100.0 

17,289 

100.0 

Reach  D 

1 

1,800 

2.1* 

233 

3.7 

2 

It,  500 

6.1 

617 

9.8 

3 

6,100 

8.3 

537 

8.5 

b 

6,000 

8.2 

770 

12.2 

5 

10,1*00 

lb.  2 

91*3 

15.0 

6 

10,900 

lb. 9 

983 

15.6 

7 

7,800 

10.7 

1*50 

7.1 

8 

7,600 

10.1* 

1*60 

7.3 

9 

7,800 

10.6 

803 

12.7 

10 

6,300 

8.6 

377 

6.0 

11 

1+.100 

. . hk 

133 

2.1 

Total 

73,300 

100.0 

6,306 

100.0 

(Continued) 
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Table  1 (Continued) 


Prototype Model 


jction 

Average  Annual 
Shoaling  Rate 
cu  yd 

Percent 
of  Total 

Volume  Retrieved 
(Plastic),  cc 

Percent 
of  Total 
Recovered 

Reach  E 

1 

900 

0.9 

3 

0.0 

2 

4,400 

It. 3 

2U3 

2.6 

3 

34  ,300 

33.5 

2,447 

26.5 

1* 

16,200 

15.9 

1,860 

20.2 

5 

700 

0.7 

120 

1.3 

6 

300 

0.3 

397 

4.3 

7 

13,300 

13.0 

1,313 

14.2 

8 

13,lt00 

13.1 

643 

7.0 

9 

900 

0.9 

257 

2.8 

10 

3,200 

3.1 

337 

3.7 

11 

3,lt00 

3.3 

450 

4.9 

12 

2,200 

2.2 

350 

3.8 

13 

2,100 

2.1 

473 

5.1 

lit 

800 

0.8 

43 

0.5 

15 

2,300 

2.2 

47 

0.5 

16 

3,800 

3.7 

237 

2.6 

Total 

102,200 

100.0 

9,220 

100.0 

Reach  F 

1 

3,100 

9. It 

487 

13.3 

2 

3,100 

9. It 

473 

13.0 

3 

3,000 

9.1 

4io 

11.2 

U 

3,300 

10.0 

283 

7.8 

5 

2,900 

8.8 

433 

11.9 

6 

2,600 

7.9 

77 

2.1 

7 

3,300 

10.0 

363 

9.9 

8 

500 

1.5 

77 

2.1 

9 

0 

0.0 

113 

3.1 

10 

5,200 

15.8 

753 

20.6 

11 

2,500 

7.6 

153 

4.2 

12 

1,200 

3.7 

10 

0.3 

13 

1,200 

3.7 

10 

0.3 

lit 

1,000 

3.1 

7 

0.2 

Total 

32,900 

100.0 

3,649 

100.0 
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Table  1 (Continued) 
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Prototype 

Model 

Average  Annual 

Percent 

Shoaling  Rate 

Percent 

Volume  Retrieved 

of  Total 

Section 

cu  yd 

of  Total 

(Plastic),  cc 

Recovered 

Reach  G 

1 

167 

5.6 

13 

1.3 

2 

167 

5.6 

20 

2.0 

3 

167 

5-6 

80 

8.1 

4 

167 

5.6 

143 

14.4 

5 

167 

5.6 

107 

10.8 

6 

167 

5.6 

80 

8.1 

7 

167 

5.6 

83 

8.4 

8 

167 

5.6 

57 

5.8 

9 

167 

5.6 

33 

3.3 

10 

167 

5.6 

53 

5.4 

11 

167 

5.6 

37 

3.7 

12 

167 

5.6 

47 

4.7 

13 

167 

5.6 

37 

3.T 

l4 

167 

5-6 

50 

5.0 

15 

167 

5.6 

57 

5.8 

16 

167 

5.6 

67 

6.8 

17 

167 

5.6 

17 

1.7 

18 

l6l 

4.8 

10 

1.0 

Total 

3,000 

100.0 

991 

100.0 

1 

Reach  H 

• 

16,500 

15.6 

1,237 

18.0 

2 

22,000 

20.9 

1,91C 

27.8 

3 

3,000 

2.8 

320 

4.6 

4 

3,100 

2.9 

390 

5.7 

5 

3,300 

3.1 

340 

4.9 

6 

14,500 

13.8 

857 

12.5 

7 

43,100 

40.9 

1,820 

26.5 

Total 

105,500 

100.0 

6,874 

100.0 
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Table  1 (Concluded) 


Prototyp 

e 

Model 

Average  Annual 

Percent 

Shoaling  Rate 

Percent 

Volume  Retrieved 

of  Total 

Reach 

cu  yd 

of  Total 

(Plastic),  cc 

Recovered 

Summary  by  Reaches 


A 

108,300 

15. i 

8,369 

13.3 

B 

107,500 

15.3 

10,103 

16.1 

C 

170,500 

2b. 3 

17,289 

27.5 

D 

73,300 

10.  k 

6,306 

10.0 

E 

102,200 

lb. 5 

9,220 

1U.7 

F 

32,900 

1*. 7 

3.6U9 

5.8 

G 

3,000 

0.  it 

991 

1.6 

H 

105,500 

15.0 

6.87U 

11.0 

Total 

703,200 

100.0 

62,801 

100.0 

Prototype 

Model 

Average  Annual 

Percent 

Shoaling  Rate 

Percent 

Volume  Retrieved 

of  Total 

Section 

cu  yd 

of  Total 

(Gilsonite),  cc* 

Recovered 

Mayport  Basin 


Entrance 

Channel 

7^00 

18.U 

5*t0 

21.7 

NE 

65,900 

l6. 3 

627 

25.2 

SE 

88,100 

21.8 

523 

21.1 

SW 

7*t,' 700 

18.5 

327 

13.2 

NW 

9U,lt00 

23.3 

318 

12.8 

Slip 

7,000 

1.7 

1U8 

6.0 

Total 

lt0U,500 

100.0 

2,U83 

100.0 
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PLATE  3 


-3  “ — — — “3 

0 1 *3466709  10  11  1*0 

TINE  IN  HOURS  AFTER  NOON'S  TRANSIT  OF  S1ST  MERIDIAN 


TEST  CONDITIONS 

TIOE  RANOE  AT  TALSOT  ISLANO  6.90  FT 

OCEAN  SALINITY  (TOTAL  SALT)  93.0  PFT 

FRESHWATER  INFLOW  9*40.0  CF8 


LEOENO 

PROTOTYPE  

HOOEL  


VERIFICATION  OF 
TIDAL  HEIGHTS 
FOR  11-5-74  TIDE 


STATIONS 
. * . ANO 


1 


4 


0123456789 

5 


0 1 23466760  10  11  12  0 


tine  in  houas  aftea  noon *6  transit  or  oi8T  heridirn 

TEST  C0N0ITI0N8 

TIOC  AANOC  NT  TAL80T  J8LAN0  6.90  FT 

OCEAN  SALINITY  (TOTAL  SALT)  33.0  rPT 

FRESHWATER  INFLOW  9240.0  CF8  VERIFICATION  OF 

TIDAL  HEIGHTS 


LEOCND 

NOOCL  


FOR  11-5-74  TIDE 

STATIONS 
4 .6  • AND  6 


PLATE  11 


PLATE  13 


velocity  IN  EPS 


0 1 2 3 4 5 6 70  9 10  11  12  0 


J I I I I I 1 1 I I I U _6 


0 

1 

2 3 4 

5 6 

7 0 

9 10  11  12  0 

Tint  IN  HOURS 

RFTER  NOON'S  TRANSIT  OF 

BIST  HEUPIAN 

TEST  CONDITIONS 
TIOE  RRNOC  AT  TRLBOT  1SLRN0 
OCERN  SRLIN1TT  (TOTAL  SRLT ) 
FRESHNATER  INFLON 

4.3 

33.0 

2050.0 

FT 

PPT 

CFS 

VERIFICATION  OF 

VELOCITIES 

LEOENO 

PROTOTYPE  

MODEL  

FOR  6-11-74  TIDE 

STATION 

1R 

FLOOD  EBB  FLOOD  EBB  FLOOO 


VELOCITY  IN  FP$ 


TIDE  IN  HOURS  AFTER  NOON'S  TRANSIT  Of  SIST  HERIOIAN 


TEST  CONDITIONS 
TIDE  HR NOE  RT  TALBOT  1SLANO 

4.9 

FT 

OCEAN  SALINITY  (TOTAL  SALT) 

39.0 

PPT 

FRESHMATEA  INFLOW 

2BS0.0 

CFS 

VERIFICATION  OF 

LEOCNO 

PROTOTYPE  

HODEL  

VELOCITIES 

FOR  6-11-74  TIDE 

STATION 

10 

EBB  FLOOD  EBB  FlOOO  EBB  FLOOO 


VELOCITY  IN  FPS 


SURFRCE 


10  11  1?  0 


MIDDEPTH 


10  11  1?  0 


BOTTOM 


0 1 23456789  10  11  IE  0 

TINE  IN  HOURS  AFTER  NOON'S  TRANSIT  Of  01ST  NfRIOIAN 
TEST  CONDITIONS 

TIDE  RANOE  AT  TALBOT  ISLANO  4.3  FT 

OCEAN  SALINITY  (TOTAL  SALT)  33.0  PPT 

FRESHNATER  INF  LON  2050. 0 CFS  VER  IF  I CRT  I ON  OF 

VELOCITIES 
FOR  6-11-74  TIDE 

LEOCNO 

PROTOTYPE «T«TION 

NOOEL ,C 


TC8T  COHO IT IOHS 
TIOC  RRNOC  RT  TRLBOT  I6LRNO 

4.9 

FT 

OCCRM  SRLINITY  1TOTRL  SRLT ) 

99.0 

rri 

FRCSHMRTCR  IHFLOM 

2050.0 

CFS 

VER IF ICRT I ON 

VELOCITIES 


PLATE  18 


VELOCITY  in  FP5 


6 

4 

2 

0 

-2 

-4 

-6 

6 

4 

2 

0 

-2 

-4 

-6 


TEST  CONDITIONS 
TIDE  RRNOE  RT  TRLBOT  ISLRNO 
OCERN  SRLINITY  ( TOTRL  SRLT ) 
FRE8HNRTER  INfLON 

4.9 

99.0 

2850.0 

FT 

PPT 

CFS 

VER1FICRT ION  OF 

VELOCITIES 

LEOENO 

PROTOTYPE  

NOOEL  

FOR  6-11-74  TIDE 

STATION 

ir 

EBB  FlOOO  EBB  FlOOO  EBB  FlOOO 


TEST  CONDITIONS 
TIDE  RRNOC  RT  TRLSOT  ISLRNO 
OCERN  SRLINITY  ITOTRL  SRLT ) 
FRESHNRTER  1NFLON 


LEOENO 
PROTOTYPE  — 
flOOEL  — 


4-3 
33.0 
2050. 0 


FT 

rrT 

CFS 


VER IFICRT ION  OF 
VELOCITIES 
FOR  6-11-74  TIDE 


STRT10N 

?R 


PLATE  20 


-2  - - -2 

-4  - - -4 


J I I I I I I I I I L 


6 

4 

2 
0 

]:: 

-6 


0123456789  10  11 

Tine  IN  HOURS  AFTER  HOON’S  TRANSIT  OF  01ST  NCR  101 AN 
TEST  CONDITIONS 

T IOC  RANOC  AT  TALBOT  1SLAN0  4.3  FT 

OCEAN  SALINITY  l TOTAL  SALT)  33.0  TFT 

FRCSHNATER  INFLOW  2850.0  CFS 


12  0 


LCOCNO 

PROTOTYrC  

WJOCL  


VER I F I CRT  I ON  OF 
VELOCITIES 
FOR  6-11-74  TIOE 

STATION 

28 


PLATE  21 


EBB  FLOOO  EBB  FlOOO  EBB  FLOOO 


VELOCITY  IN  FPS 


TEST  CONDITIONS 
TIOE  RRNOC  RT  TRLBOT  I6LRN0 
OCERN  SRL1N1TY  ITOTRL  SRLT ) 
FRESHNRTER  INFLOM 

4.3 

33.0 

2850.0 

FT 

PPT 

CFS 

VER IF  I CRT  I ON  OF 

VELOCITIES 

LEOCNO 

PROTOTYPE  

rtOOCL  

FOR  6-11-74  TIDE 

STATION 

?C 

COB  FLOOD  EBB  FLOOO  EBB  FLOOD 


vtLUCin  in  rrt 


0 12  9 4 5 6 7 8 9 10  11  12  0 


0 1 29456789  10  11  12  0 


Tine  in  hours  often  noon  s transit  or  oist  ncmoiRN 
TEST  CONDITIONS 

TIOE  RRNOC  RT  TRL80T  16LRN0  4.9  FT 

OCERN  6RLIN1TT  (TOTRL  8RLT ) 99.0  PPT 

fRCOHNRTW  INF  LON  2850.0  CF8  VERIF1CRTI0N  OF 


LCOCNO 

PROTOTYPE  

nooet  


VELOCITIES 
FOR  6-11-74  TIDE 

STRT10N 

20 


£86  PL 000  EBB  FLOOO  EBB  FLOOO 


VELOCITY  IN  FF5 


6 

4 

2 
0 
-2 

-4 

-a 

O 1 23  4 5 6 70  9 10  11  12  O 

6 

4 
2 
0 
-2 

-4 

-6 

0 1 2 3 4 56  7 8 9 10  11  12  0 


SURFfiCE 


BOTTOM 


6 


4 


2 


0 


-2 


-4 

-6 


test  commons 

TIDE  ftftnoc  9T  TALBOT  1SLAH0  4.3  FT 

OCEAH  SALINITY  ( TOTAL  SALT  I 33.0  FFT 

FAESNNATEA  1NFL0M  2680.0  CFS 


VERIFICRTION  OF 
VELOCITIES 


LEOCm 
F80T0TVFE  - 
nOOCL 


FOR  6-11-74  TIDE 

8T6T10N 

2F 


E88  FLOOO  EBB  FLOOO  EBB  FLOOO 


VELOCITY  IN  rr s 


0 123456789  10  11  12  0 


TlflC  IN  HOURS  AFTER  HOON'S  TRANSIT  Of  81ST  HER101AN 


TEST  CONDITIONS 

TIOE  RAWOE  AT  TALBOT  1 SLA NO  4.3  FT 

OCEAN  SALINITY  (TOTAL  SALT)  33.0  PET 

FRESHWATER  INFLOW  2850.0  CFS 


LEOCNO 

PROTOTYPE  

HOOEL  


VERIFICATION  OF 
VELOCITIES 
FOR  6-11-74  TIDE 

6TATI0N 

3A 


EBB  FlOOO  EBB  FLOOO  EBB  FLOOO 


VELOCITY  IN  FP3 


6 

4 

2 

0 

-2 

-4 

-6 


TEST  CONDITIONS 
TIOC  RANOE  AT  TALBOT  1SLANO 
OCEAN  SALINITY  (TOTAL  SALT) 
FRESHWATER  INFLOW 


LEOENO 
FROTOTTFE  - 


4.3 

33.0 

2050.0 


FT 

FFT 

CFS 


HOOEL  


VER1F ICRT ION  OF 
VELOCITIES 
FOR  6-11-74  TIOE 

STATION 

3B 


CBS  FiOOO  EBB  FtOOO  EBB  FlOOO 


VELOCITY  IN  FPS 


0 1 204  56  709  10  11  12  0 


Tine  IN  M0UR6  AFTER  NOON'S  TRANSIT  Of  016T  NERIOIAN 


TEST  CONDITIONS 
TIOE  RANGE  A?  TALBOT  ISLAM) 

4.3 

FT 

OCEAN  SALINITY  (TOTAL  SALT) 

33.0 

PPT 

FRESHNATER  1 NFL ON 

2050.0 

CFS 

VERIFICATION  OF 

6 


4 

2 

0 

-2 


VELOCITIES 


LEOCNO 

PROTOTYPE  

NOOCL  


FOR  6-11-74  T10E 

STATION 
. 3C 


EOS  FIOOO  EBB  FLOOO  EBB  FLOOO 


VELOCITY  IN  FP3 


TEST  CONDITIONS 

TIOE  PPNOE  PT  TPLBOT  ISLRND  4.3  FT 

OCEPN  SPLINITY  ( TOTPL  SPLT)  33.0  FrT 

FPESHNPTEP  INFLON  2850.0  CFS  VERIFICATION  OF 

VELOCITIES 


LEOENO 
fPOTOTYfE  - 
NOOCL 


FOR  6-11-74  TIDE 

STPTION 

4P 


EBB  FLOOO  EBB  FlOOO  EBB  FlOOO 


VELOCITY  IN  FPS 


TEST  CONDITIONS 


TlOE  RANOC 

AT  TALBOT 

ISLANO 

4.9 

PT 

OCEAN  SALINITY  (TOTAL 

SALT) 

99.0 

PPT 

FRESHNATER 

INF LON 

28S0.0 

CFS 

LEOENO 
PROTOTYPE  - 
HOOEL 


VERIFICATION  OF 
VELOCITIES 
FOR  6-11-74  TIDE 

STATION 

48 


EBB  FLOOD  EBB  FLOOO  EBB  FLOOO 


TC8T  C0NO1T10N8 
TIOC  AAMOC  AY  YALBOY  ISLAMO 

4.3 

FY 

OCCAM  SALIMITY  ( YOYAL  SALY ) 

33.0 

PfY 

FAC8HMAYCB  IMFLOM 

2850.0 

CF8 

VER 1 F 1CRT ION  OF 

VELOCITIES 


L COt MO 
rHOTOTYfC  - 


hoocl 


FOR  6-11-74  TIDE 


87A710M 

4C 


. J 


PLATE  31 


EBB  FlOOO  EBB  FlOOO  EBB  FLOOO 


VELOCITY  IN  FPS 


TEST  CONDITIONS 

TlOE  RRNGC  RT  TRLBOT  1SLRNO  4.65  FT 

OCERN  6RLIN1TY  t TOTRL  SRLT ) 33-0  PPT 

FRESHNRTER  1NFL0N  2850.0  CFS 


LEOCNO 
PROTOTYPE  - 
MODEL 


VER 1 F I CRT  I ON  OF 
VELOCITIES 
FOR  6-13-74  TIDE 

STRT10N 

38 


ebb  flood  ebb  flood  ebb  flood 


VELOCITY  IN  FPS 


0 1 2 3 4 56  789  10  11  12  0 


0 1 2 34  56789  10  11  12  0 


TIME  IN  H0UR6  AFTER  MOON'S  TRANSIT  OF  81ST  ME  R101 AN 
TEST  C0N01T 10N8 

T10E  RRNOC  RT  TRLBOT  1SLRN0  4.65  FT 

OCERN  SRL1N1TV  (TOTRL  SRLT ) 33-0  PPT 

FRESHMRTER  INFLOW  2850.0  CFS  VER1F1CPTI0N  OF 

VELOCITIES 
FOR  6-13-74  TIDE 

LEOCNO 

PROTOTYPE  

MODEL  


STATION 

3C 


EBB  FLOOO  EBB  FLOOO  EBB  FLOOO 


VELOCITY  IN  FPS 


0123456789  10  11  I?  0 


Tln€  IN  HOURS  AFTER  NOON'S  TRANSIT  OF  81ST  HERI01AN 


TEST  CONDITIONS 

T10E  RANOE  AT  TALBOT  1SLAN0  4.66  FT 

OCEAN  SALINITY  ( TOTAL  SALT)  33.0  PPT 

FRESMNATER  1MFL0N  2850.0  CFS 


VERIF ICRT ION  OF 
VELOCITIES 


LEOC  NO 
PROTOTYPE  - 
HOOEL 


FOR  6-13-74  TIDE 

STATION 

5A 


EBB  FLOOD  EBB  FLOOO  EBB  FLOOD 


velocity  in  fps 


0 I 2 3 4 5 6 7 e 9 10  11  12  0 


TINE  IN  NOUN 8 AFTER  NOON'S  TRANSIT  OF  81ST  NERIOIRN 
TEST  C0N01T10NS 

TIDE  RANOC  AT  TALSOT  1SLAN0  4.66  FT 

OCEAN  SALINITY  l TOTAL  SALT)  33  * PPT 

FAE8HNATER  INFLOW  2660-0  CF8  VER1F1CRTI0N  OF 

VELOCITIES 
FOR  6-13-74  TIDE 

STATION 
56 


LEOCNO 

PROTOTYPE  

NOOEL  


FLOOO  EBB  FLOOD  EBB  FLOOO 


VELOCITY  IN  FPS 


TEST  CONDITIONS 

T10E  RRMOC  RT  TRLBOT  18LRN0  4.65  FT 

OCERN  SRLIN1TY  ITOTRL  SRLT ) 33-0  PPT 

FRE8HMRTER  INFLON  2660.0  CFS  VER1F1CRTI0N  OF 


VELOCITIES 


LEOCNO 

PROTOTYPE  

flOOEL 


FOR  6-13-74  TIDE 

STRT10N 

SC 


EBB  FLOOO  EBB  FLOOO  EBB  FLOOD 


VELOCITY  IN  FPS 


TEST  CONDITIONS 

TlOE  RRNOC  BT  TRL80T  1SLBNO  4.65  FT 

OCERN  8RL1N1TY  ITOTRL  8RLT ) 93.0  PPT 

FRE8HNRTER  INFLOW  7060.0  CFS 


LEOCNO 

PROTOTYPE  

NOOCL  


VERIFICRTION  OF 
VELOCITIES 
FOR  6-13-74  TIOE 

6TRT10N 

OR 


FLOOD  EOS  FLOOD 


VELOCITY  IN  FF$ 


TINE  IN  HOURS  AFTER  NOON'S  TRANSIT  OF  OIST  NERIOIAN 


TEST  C0N01T10N8 

TIDE  RANOC  AT  TALBOT  1S4.ANO  4.65  FT 

OCEAN  SALINITY  I TOTAL  SALT)  SS.O  FFT 

FRESHNATER  INFLON  2060.0  CFS 


LEOCNO 
FROTOTYFE  - 
NOOEL 


VERIF ICRT ION  OF 
VELOCITIES 
FOR  6-13-74  TIDE 

STATION 

60 


eae  flood  ebb  flooo  ebb  flood 


01  1 3 4 69  70  9 10  11  It  0 


Tine  in  noons  often  noon*s  tnrnsit  of  oist  nenioirn 

TEST  COMO IT  IONS 

TIDE  FRMOC  97  TRLSOT  l&LRNO  4.05  FT 

OCERN  8RL1N1TY  (TOTRL  SRLTI  330  FFT 

►NESHMRTEN  1NFL0M  2060.0  CFS  VER1F1CPTI0N  OF 

VELOCITIES 
FOR  6-13-74  TIOE 

rtoTonrt^ *tjtioh 

Minn — 00 


PLATE  40 


TEST  C0N01T10N8 
TIOC  RRNOE  RT  TRL80T  18LRN0 
OCCRN  SRL1N1TY  ITOTRL  8RLT ) 
FRESMNRTtR  INFLOW 


LCOCNO 
PROTOTYPE  — 
HOOEL  — 


4. 65  FT 
53.0  PPT 
2860.0  CFS 


VERIFICATION  OF 
VELOCITIES 
FOR  6-13-74  TIDE 

6TRT10N 

7R 


PLATE  41 


F 


VELOCITY  in  fps 


TEST  CONDITIONS 
TIDE  HR WOC  AT  TALBOT  I SLA NO 
OCEAN  SALINITY  (TOTAL  SALT ) 
FRESHWATER  INFLOW 


LEOCNO 
PROTOTYPE  — 
NOOEL  — 


4.65  FT 
93.0  PPT 
2850.0  CFS 


VER1FICRT ION  OF 
VELOCITIES 
FOR  6-13-74  TIDE 

STATION 

7B 


PLATE  42 


VELOCITY  IN  FES 


0 1*  3 4 56  7 8 9 10  11  If  0 


TINE  IN  HOURS  AFTER  HOOK’S  TRANSIT  OF  81ST  HER 101 AN 


TEST  C0N01T10N8 

T10E  RANOE  AT  TALBOT  ISLAM)  4. 65  FT 

OCEAN  SAL1NITT  (TOTAL  SALT)  33.0  PPT 

FRESHNATER  INFLOW  fBSO.O  CFS 


LEOENO 

PROTOTYPE  

HOOEL  


VERIFICATION  OF 
VELOCITIES 
FOR  6-  3-74  TIOE 

STATION 

7C 


EBB  FLOOD 


VELOCITY  IN  EPS 


H1DDEPTH 


6 


2 


0 


J I I I i I I I i I U .g 

t 3 4 5 6 7 0 9 10  II  It  0 

Tint  IN  HOURS  OTTER  HOON'5  TRANSIT  Of  01ST  HER  101  AN 


TEST  CONDITIONS 

TIDE  RANOE  AT  TALBOT  ISLAND  4. 65  FT 

OCEAN  SALINITY  (TOTAL  SALT)  33.0  PPT 

FRESHNATCR  1NTL0N  2650.0  CFS 


LEOCMO 

PROTOTYPE  

HOOEL  


VER 1F1CR7 ION  OF 
VELOCITIES 
FOR  6-13-74  TIDE 

STATION 

70 


FLOOO 


VELOCITY  IN  FPS 


0 1 * 3 4 56  70  9 10  11  12  0 


TEST  CONDITIONS 

TIDE  RRNOC  RT  TRL80T  1SCRN0  4.65  FT 

OCERN  8RL1N1TY  ( TOTRL  8RLT ) 33.0  FFT 

FRESHNRTER  1NFL0N  *050-0  CF8  VERIFICATION  OF 

VELOCITIES 
FOR  6-13-74  TIDE 

STRT10N 
0R 


LEOCNO 

PROTOTYPE  

WOOEL  


EBB  FLOOO  EBB  FLOOO  EBB  FlOOO 


VELOCITY  IN  FPS 


Tine  in  nouns  after  noon's  transit  of  sist  ntRioiRN 


TEST  CONOITIOWS 

T IOC  RANOC  RT  TRL80T  1 SLR MO  4.65  FT 

OCCAM  SALINITY  (TOTAL  SALT ) 3S.0  PPT 

FRCSHMATCR  IMFLOM  2850.0  CFS 


LCOCNO 
PROTOTYPE  - 
nootL 


VER1F 1CRT ION  OF 
VELOCITIES 
FOR  6-13-74  T10E 

STATION 

68 


FLOOO  EBB  FLOOO  EBB  FLO0O 


FLOOO 


VELOCITY  IN  m 


TCtT  CONDITION* 

UK  MWK  NT  TNUDT  HUM)  4.0*  FT 

OCfNN  MLINITt  CTOTNL  MLTI  *1.0  FFT 

rewrm  iNFusN  imo.0  on 


VERIF1CBTI0N  OF 
VELOCITIES 
FOK  6-13-74  TIDE 

(TNTION 

ION 


VCLKITY  IN  ff* 


-* 

0 t f > 4 SO  7#  9 10  II  If  0 

TINT  M HOWS  OTTO  NOON'S  TIMM  IT  OT  SIST  ICtlOIM 


TOST  CONOITIOM 
T10T  MM  NT  TMJOT  I SUNN) 
OCCM  MLINITT  CTOTML  MLT) 

finmnn  inplm 


VERIFICATION  OF 
VELOCITIES 
FOR  6-13-74  TIDE 

STNTION 

Mi 


VELOCITY  IN  FFO 


0110400700  10  11  IE  0 

TINE  IN  HOMO  OFTEN  NOON'S  TN0N01T  OF  OUT  HEN101NN 


TEST  CONOITIONO 
TIDE  ONNOE  NT  TNLOOT  10LNNO 
OCCNN  0NLIN1TY  ITOTNL  SOLTI 
FOEONNNTEO  INFLON 


4.00  FT 
00.0  FFT 
1000.0  CFO 


VERIFICATION  OF 
VELOCITIES 
FOR  6-13-74  TIDE 

OTOTION 

IOC 


FLOOD  CM  FLOOO  CM  FLOOO 


I 9 4 5 6 7 0 • 10  11  l(  0 

Tine  in  nouns  nttcn  noors  tnnnsit  or  «ist  ncnioinn 

TEST  CONDITIONS 


Tioe  NNNOC  NT  TNL0OT  1SLNN0 
OCCNN  SNLlNlTY  (TOTNL  SNLT ) 
fNeSHMNTCN  1 Nf LON 


LCOCNO 

rnoTOTtre 

nooei  


8.00  FT 

99.0  rrT 

•t40.o  crs 


VERIFICATION  OF 
VELOCITIES 
FOR  11-5-74  TIOE 

STNT10N 

10 


FLOOO  CBS  0.000  CBS  OOOO 


VELOCITY  IN  FP3 


TE6T  C0N0ITI0N6 

TIDE  BNNOE  NT  TPLBOT  ISLflNO  5.40  FT 

OCEAN  6RLINITY  I TOTAL  SALT)  33.0  FFT 

FAE6HMATEA  INFLOW  0940.0  CFS 


LEOENO 
PAOTOTYPE  - 
NOOEL 


VERIFICRTION  OF 
VELOCITIES 
FOR  1 1 -7-74  TIDE 

STATION 

30 


FLOOO  EBB  FLOOO  EBB  FLOOO 


velocity  in  pps 


0 I t J ♦ • • T • f 10  It  If  0 

TDK  IN  MUM  NTO  MM'S  TIMM  IT  IP  OltT  MNIOIM 


TUT  CSMITIMS 

T|K  NNMC  NT  TNLNNT  I CL  MO  S.4S  FT 

PC CM  (NLINITT  ITSTNL  CNLTI  M.S  FFT 

FMCMNTCN  INFLOW  SMS.t  CPC 


PMTNTTPC  - 


VERIFICATION  OF 
VELOCITIES 
FOR  11-7-74  TIDE 
CTNTIM 


velocity  in  rro 


TINE  IN  NOUN*  OFTEN  MON'S  TNNMIT  OF  NUT  OCX  1 01  ON 


TCIT  CONDITIONS 
TIDE  NOME  NT  TNLSOT  ItLONO 
OCEON  IOLINITT  ITOTNL  ONLY) 
rNESHNNTEN  I OF LON 


0.40  FT 
n.o  FFT 
0040.0  CFO 


LEOEN 

FNOTOTTFE 

FOOEL 


VERIFICATION  OF 
VELOCITIES 
FOR  11-7-74  TIDE 

STNTION 


VELOCITY  IN  Ffl 


0 


t J 4 ■ • 7 0 • 10  II  US 

Tint  in  Noun  amo  noon • a tmwbit  or  out  nmioinn 


tigc 


tcot  coMomoM 
a ir  T*.oor  i sumo 

IMITf  ITOT*  MTI 

INTLOH 


1(0 


a 40  rr 
aa.o  rrr 

0040.0  era 


VERII-ICRTION  OF 
VELOCITIES 
FOR  11-7-74  TIDE 

STATION 

TO 


VELOCITY  IN  1*0 


TEOT  C0N01TI0M 
TIDE  MMC  OT  TOLOOT  ItLONO 
SCC ON  COLINITY  (TOTOL  COLT  I 
EOEOMWTEO  INFLOW 


0.40  FT 
JJ.O  FFT 
0040.0  CFO 


LCOCM 


FOOTOTTFE 

NOOEL  


VERIFICATION  OF 
VELOCITIES 
FOR  11-7-74  TIOE 

CTNTION 

TC 


VELOCITY  IN  FPS 


0 

4 

2 
0 
-t 
-4 

-•  ■ ■— ^ -o 

0 1 29456709  10  11  ISO 

TINE  IN  HOURS  AFTER  NOON'S  TRANSIT  OF  01ST  HER  1 01 AN 


TEST  CONDITIONS 

TlOe  RANOE  AT  TALOOT  ISLANO  5.40  FT 

OCEAN  SALINITY  (TOTAL  SALT)  99.0  FFT 

FRESHNATER  INFLON  0940.0  CFS 


LEOCN0 
PROTOTYPE  - 
NOOEL 


VERIFICPT ION  OF 
VELOCITIES 
FOR  11-7-74  TIOE 

STATION 

70 


PLATE  85 


00Q1J 


PLATE  87 


fimo  cn  ri»oo  cm  nooo 


VELOCITY  IN  ft* 


“0 

0 l t S 4 9 ft  7 0 9 10  11  IE  0 

TINE  IN  NOUNS  OFTEN  MON'S  TKNNS1T  OF  OIST  MNIOINN 


TEST  CONDITIONS 
TIDE  RNNOE  NT  TW.OOT  ISLNNO 
OCERN  SNLINITT  ITOTRL  SALT) 
FRE SHORTER  INFLOW 


LEOENO 

PROTOTYPE 

MOEL 


VERIFICATION  OF 
VELOCITIES 
FOR  11-7-74  TIDE 

STRTION 

IOR 


5.40  FT 

».o  rFT 

0040.0  CFS 


VELOCITY  IN  FP8 


01lJ48|7»»10lllH# 

Tine  IN  NOUNS  OFTEN  NOON'S  TNNNSIT  OF  OIST  NCNIOIRN  "S 

V 

V 

V 


TEST  CONDITIONS 

TIOE  RANOE  NT  TALOOT  I6LAN0  5.40  FT 

OCEAN  SALINITY  (TOTAL  SALT)  33.0  PPT 

FAESHNATER  INFLOW  0940.0  CF8 


LEOENO 
PROTOTYPE  - 
AOOEL 


VERIFICATION  OF 
VELOCITIES 
FOR  1 1 -7-74  TIOE 

STATION 

100 


VELOCITY  IN  FPS 


■ -• 

0 1 C 9 4 S t 7 • 9 10  11  It  0 

TINE  IN  NOUNS  OFTEN  NOON'S  TNNNSIT  OF  01ST  NENIOINN 


TEST  C0N0ITI0N8 

TIOE  NNNOE  NT  TNLOOT  ISLNNO  5.40  FT 

OCENN  SNLINITT  ( TOTNL  SNLT ) 99.0  FPT 

FRESNNNTEN  INFLOW  4940.0  CFS 


LEOENO 
FNOTOTYfE  - 
NOOCl 


VERIFICATION  OF 
VELOCITIES 
FOR  1 1 -7-74  TIDE 

STNT10N 

IOC 


SALINITY  IN  rfT  TOTAL  SALT 


TC9T  CONDITIONS 

TIOC  RNNOC  NT  TNLOOT  ISLAND  4.9  FT 

OCCNN  SALINITY  (TOTAL  SALT)  99.0  FFT 

FNCSNNNTCN  INFLON  9000.0  CFS  VERIFICATION  OF 


SALINITIES 


LCOCNO 


FNOTOTYFf  


NOOCL 


FOR  6-11-74  TIDE 

STATION 

IN 


PLATE  95 


PLATE  97 


01*  3 4 56  78  9 10  11  12  0 


0 1 * 94  56  709  10  11  1*0 


Tine  in  Hours  aftca  noon  s transit  or  oist  hcitioian 

TfST  CONDITIONS 

T I or  R ft HOC  AT  TALBOT  1SLAN0  4.9  FT 

OCCAN  SALINITY  (TOTAL  SALT)  99-0  rrT 

FtCSHNATCR  INF  LON  *650-0  CFS  VERIFICATION  OF 

SALINITIES 


LCOCNO 
PAOTOTYPf  - 


FOR  6-11-74  TIOE 


hoocl  


STATION 

IF 


PLATE  99 


40 


SURFRCE 


40 


0 1 2 3 4 56  78  9 10  11  12  0 


0 129456789  10  11  12  0 


0 1 29456789  10  11  12  0 


Tint  IN  HOURS  RFTCR  MOON'S  TURNS IT  OF  81ST  HFR I01RN 
TEST  CONDITIONS 

TlOe  RRNOC  RT  TRL80T  1SLRN0  4-9  FT 

OCCRN  SRLIN1TY  (TOTRL  SRLT  I 33-0  FFT 

FteSMNRTER  INFLON  2850-0  CFS  VERIFICATION  OF 

SALINITIES 


LFOCNO 
FROTOTYPf  — 
HOOfL  — 


FOR  6-11-74  TIOE 

STRT10N 

28 


PLATE  101 


SALINITY  IN  PPT  TOTAL  SALT 


0 1 2 3 4 56  78  9 10  11  12  0 


0 1 2 94  56  709  10  11  12  0 


0 1 2 9 4 56  70  9 10  11  12  0 


Tlflf  IN  HOURS  AFTER  MOONS  TRANSIT  OF  01ST  HERIOI AN 
TE5T  CONDITIONS 

TIDE  RANOE  AT  TAL0OT  ISLANO  4.5  FT 

OCEAN  SALINITY  (TOTAL  SALT)  99.0  PPT 

FRESMNATER  INFLON  2050-0  CFS  VERIFICRTION  OF 

SALINITIES 


LEOENO 

PROTOTYPE  

HOOEL  


FOR  6-11-74  TIDE 

STATION 

2C 


0 1 < 3 4 56  70  9 10  11  12  0 


0 1 2 3 4 56  76  9 10  11  12  0 


0 1 2 3456769  \0\\  12  Q 


TlflC  IN  HOURS  AFTER  NOON'S  TRANSIT  OF  616T  HER101 AN 
TEST  CONDITIONS 

T IDE  RANOC  AT  TALBOT  ISLAND  4.3  FT 

OCEAN  SALINITY  (TOTAL  SALT)  33.0  PPT 

FRESMNATER  INFLON  2650-0  CFS  VERIFICATION  OF 

SRLINITIES 


LEKNO 
PROTOTYPE  — 
HOKL  - 


FOR  6-11-74  TIOE 


STATION 

20 


PLATE  103 


8*7 

BOTTOM 


0 1 23466789  10  It  12  0 

TIME  IN  NOUNS  OFTEN  NOON'S  TNNN3IT  OF  01ST  HENIOIAN 
TEST  CONDITIONS 

TIOE  NRNOE  - LITTLE  TNLBOT  I8LNN0  4.3  FT 
OCENN  SALINITY  (TOTAL  SALT)  33-0  APT 

FNESMNATEN  INFLON  2060. 0 CF3  VERIFICATION  OF 

SALINITIES 
FOR  6-11-74  TIDE 

PNOTOTTP* 

HOOEl 


PLATE  104 


SALINITY  IN  APT  TOTAL  SALT 


TEST  CONDITIONS 

TIDE  RANOE  AT  TALBOT  ISLAMO  4.9  FT 

OCEAN  SALINITY  I TOTAL  SALT  I 39.0  FPT 

FRESHNATER  INFLON  2950.0  CF S 


LEOENO 

PROTOTYPE  

MODEL  


VERIFICRT ION  OF 
SfiLINITIES 
FOR  6-11-74  TIDE 

STATION 

2f 


SALINITY  IN  ANT  TOTAL  SALT 


TEST  C0N01T10N8 

HOC  RRNOC  RT  TRL0OT  18LRM0  4.9  PT 

OCCRN  8RL1N1TY  ( TOTRL  8RLT ) 99.0  PPT 

FRC8HMRTCR  1NPL0N  2850.0  CP8 


LEOCNO 

PROTOTYPE  

IWOCL 


VERIFICATION  OF 
SALINITIES 
FOR  6-11-74  TIDE 

8TRT10N 

9R 


salinity  in  rrr  total  salt 


5 - - 8 

0 I I I I I I I I I I I lJ  o 

0 I f 3 4 5 6 7 • 9 10  11  It  0 


T1HC  IN  NOUNS  NFTCN  NOONS  TNNNS1T  OF  01ST  NCR10INN 


TCST  CONDITIONS 

T10C  RNNOE  NT  TNLOOT  1SLNN0  4.3  FT 

OCCNN  SNL1NITY  ( TOTNL  SNLT ) 33.0  FFT 

FNESHNNTER  INFlON  *050.0  CFS 


LCOCNO 

FNOTOTTFt  

NOOCl  


VERIFICATION  OF 
SALINITIES 
FOR  6-11-74  TIOE 

STATION 

30 


PLATE  111 


PLATE  115 


PLATE  117 


PLATE  119 


I 


TCST  COMO 171 0M8 

T IOC  *RMO£  RT  TRLSOT  15LRMO  4.65  FT 

OCCRM  6RL1M1TV  tTOTRL  tRLT ) SS.O  FPT 

FtCSMMRTCt  IMFLOM  N80.0  CF6 


LCOCNO 
PMTOTYFf  - 
MOOCL 


VER1F 
SRI 
FOR  6 


L 


v 


01*94*6709  10  11  1*0 


'in*  in  hooks  after  hoon's  transit  or  sist  herioian 


TEST  CONDITIONS 
TIDE  RANGE  AT  TALBOT  ISLANO 
OCEAN  SALINITY  (TOTAL  SALT) 
FRESHNATER  INfLON 


LCOCNO 
PROTOTYPE  — 
HOOEL  - 


4 .65  rr 

99.0  PPT 
*080.0  CPS 


VERIFICATION  OF 
SALINITIES 
FOR  6-13-74  TIOE 

STATION 

70 


PLATE  122 


4 


SALINITT  IN  rn  TOTAL  SALT 


Tire  IN  HOURS  AfTCR  HOON *5  TRANSIT  Of  S1ST  MERIDIAN 


TEST  CONDITIONS 

T IOC  RANGE  AT  TALBOT  ISLANO  4.65  fT 

OCEAN  SALINITY  l TOTAL  SALT ) 35. 0 PPT 

rRfSHNAfCR  INf LON  2B50.0  CfS 


LEGE NO 

PROTOTYPE  

WOOEL  


VER 1 F 1 CRT  I ON  OF 
SRLINITIES 
rf?R  6-13-74  TIDE 

STATION 

7C 


SALINITY  IN  PPT  TOTAL  SALT 


0123466789  10  1 


40 

36 

30 

26 


BOTTOM 

— i 1 1 r — r 


I I I I I I L 

0123466789  10  1 

TINE  IN  HOURS  AFTER  NOON'S  TRANSIT  OF  81ST  NERIOI AN 


TEST  CONDITIONS 

TIOE  RANOE  - LITTLE  TALBOT  ISLAND  4.66  FT 
OCEAN  SALINITY  (TOTAL  SALT)  33.0  PPT 

FRESHWATER  INFLOW  2860.0  CFS 


LEOENO 

PROTOTYPE  

HOOEL  


VERIFICR’ 
SRL I N : 
FOR  6-13- 

STATI 

ec 


SALINITY  IN  APT  TOTAL  SALT 


0 I I L 1 1 | | | 1 1 | 1 1 | 

0 1*  3 4 56  78  9 10  11  12  0 


0 1*3456789  10  11  12  0 


Tine  IN  HOURS  AFTER  NOON'S  TRANSIT  OF  81ST  HER  10 IAN 
TEST  CONDITIONS 

T10E  RANOC  AT  TALBOT  1SLAN0  4.65  FT 

OCEAN  SALINITY  (TOTAL  SALT)  33.0  PFT 

FRESHWATER  INFLOW  2850.0  CFS  VERIFICATION  OF 

SALINITIES 
FOR  6-13-74  TIDE 

LEGE NO 


HOOEL 


STATION 

9A 


0 1?  3 4 56  7 6 9 10  11  12  0 

TIME  IN  HOURS  AFTER  MOON'S  TRANSIT  OF  81ST  MERIDIAN 
TEST  CONDITIONS 

TIDE  RANOE  AT  TAL80T  ISLANO  4.65  FT 

OCEAN  SALINITY  (TOTAL  SALT)  33.0  PPT 

FRESHNATER  INFLOW  2850.0  CFS 

LEGE NO 

HOOCL  


VER 1 F I CRT  I ON  OF 
SRL 1 NI TIES 
FOR  6-13-74  TIDE 

STATION 

90 


PLATE  129 


SALINITY  IN  PPT  TOTAL  SALT 


TEST  CONDITIONS 
TIDE  RANOE  AT  TALBOT  ISLANO 
OCEAN  SALINITY  l TOTAL  SALT) 
FRESHNATER  INFLOW 


4.65  FT 
33.0  PPT 
2850.0  CFS 


LEGEND 


VERIFICATION  OF 
SALINITIES 
FOR  6-13-74  TIDE 

STATION 

9C 


MODEL 


"toe  RRNOC 

TFST  CONDITIONS 

RT  TRL80T  tSLRNO 

4.65 

FT 

OCERN  SRUNITY  ITOTRL  6RLT ) 

33.0 

PPT 

FRESHNRTER 

INFLOM 

2050.0 

CFS 

VERIFICATION  OF 

LEGE NO 

MODEL  

SALINITIES 

FOR  6-13-74  TIDE 

STATION 

10P 

L 


PLATE  131 


Tint  IN  HOURS  AFTER  NOON'S  TRANSIT  OF  81ST  HERIOIAN 


TEST  CONDITIONS 
TlOE  RANOC  AT  TALBOT  ISLAND 
OCEAN  SALINITY  (TOTAL  SALT) 
FRESHNATER  INFLON 


4.S5  FT 
33.0  PPT 
2050.0  CFS 


LECENO 

HOOEL 


VERIFICATION  OF 
SALINITIES 
FOR  6-13-74  TIDE 

STATION 

10B 


PLATE  132 


SALINITY  IN  PPT  TOTAL  SALT 


TIHt  IN  HOURS  AFTER  HOONS  TRANSIT  OF  fllST  HERIOI AN 


TEST  CONDITIONS 

TIDE  RANOE  AT  TALBOT  1SLANO  4 .65  FT 

OCEAN  SALINITY  (TOTAL  SALT ) 33-0  PPT 

FRESHWATER  INFLOW  2050.0  CFS 


LECCNO 


VERIFICATION  OF 
SALINITIES 
FOR  6-13-74  TIDE 

STATION 

IOC 


HOOEL 


SALINITY  IN  PPT  TOTAL  SALT 


0 1 23456709  10  11  12  0 


0 1 23456709  10  11  12  0 


TINE  IN  HOURS  AFTER  HOON'S  TRANSIT  OF  01ST  HER  1 0 1 AN 
TEST  CONDITIONS 

TIOE  RANOE  AT  TALBOT  ISLANO  5-90  FT 

OCEAN  SALINITY  (TOTAL  6ALT ) 33.0  PPT 

TftESHMATER  INFLOW  9240.0  CFS 


LEOENO 

PROTOTYPE  

HOOEL  


VER I F I CRT  I ON  OF 
SALINITIES 
FOR  11-5-74  TIDE 

STATION 

1A 


SALINITY  IN  PPT  TOTAL  SALT 


0123456789  10  11  12  0 


TINE  IN  HOURS  AFTER  NOON'S  TRANSIT  OF  816T  NERIOIAN 
TE6T  CONDITIONS 

TIOE  RANOE  AT  TALBOT  ISLAND  5-90  FT 

OCEAN  SALINITY  (TOTAL  6ALT 1 33.0  PPT 

FRESHWATER  INFLOW  9240.0  CFS  VERIFICATION  OF 

SALINITIES 


LEOENO 

PROTOTYPE  

MODEL  


FOR  11-5-74  TIOE 

STATION 

1C 


0129456789  10  11  12  0 


0 1 29456769  10  11  12  0 


TinE  IN  HOURS  AFTER  NOON '6  TRAN6IT  OF  616T  HERI01AN 
TC6T  CONDITIONS 

TIDE  RANOE  AT  TAL60T  16LAN0  5.90  FT 

OCEAN  6ALINITY  I TOTAL  6ALT)  99-0  FFT 

FRE6MNATER  INFLON  9240.0  CF6  VERIFICPTION  OF 

SPLINITIES 
FOR  11-5-74  TIDE 

leoeno 

FROTOTYFE STATION 

NOOEL 10 


L 


PLATE  137 


SALINITY  IN  NM  TOTAL  SALT 


01tS«5S7S9lOIIJtO 
TINE  IN  HOURS  AFTER  NOON'S  TRANSIT  OF  S1ST  NERIOIAN 
TEST  CONDITIONS 

TIDE  RANOE  AT  TALSOT  ISLAND  5.90  FT 

OCEAN  SALINITY  ITOTAL  SALT)  SS-0  FFT 

FRESHNATEA  INFLON  9E40.0  CrS  VERIFICATION  OF 

SALINITIES 


FOR  11-5-74  TIOE 

STATION 

IE 


PLATE  140 


SALINITY  IN  PPT  TOTAL  8RLT 


0 123468789  10  11  12 


TINE  IN  H0UR8  AFTER  NOON'S  TRANSIT  OF  8 1ST  NERIOIAN 
TEST  CONDITIONS 

TIOE  RRNOE  - LITTLE  TALBOT  ISLANO  6.90  FT 
OCEAN  SALINITY  (TOTAL  SALT)  93.0  PPT 

FRE8HNATER  INFLON  9240.0  CF8  VERIFICATION  OF 

SALINITIES 


PLATE  141 


0 1 2 3 4 56  78  9 10  11  12  0 


0 1 2 3456769  10  11  12  0 


TIHC  IN  H0UR6  AFTER  NOON ' 6 TRAN6IT  OF  016T  NERIDIAN 
TE6T  CONDITIONS 

TIDE  RANOE  AT  TALBOT  I6LAN0  5.90  FT 

OCEAN  6ALINITY  (TOTAL  SALT)  33.0  PPT 

FRE6HMATER  INFLON  9240.0  CF6  VERIFICATION  OF 

SALINITIES 


PLATE  143 


AD-A073  601  ARMY  EN6INEER  WATERWAYS  EXPERIMENT  STATION  VICKSBUR6  MS  F/6  8/8 

MAYPORT-MILL  COVE  MOOEL  STUDY.  REPORT  1.  HYDRAULIC*  SALINITY*  A — ETC(U) 
JUL  79  N J BROODON 

WES-TR-HL-79-12 


JNCLASSIFIEO 


NL 


■ IT 

• 1 It  U It  • * 

TIM  M MIM 
TOT  CMMITIUM 
TIM  MM  «T  TMJtT  IUUUM 

MM  MLMITT  ITUTUL  MLTI 

i irm  mmi'I  to 

>.N  n 
».#  m 

mit  m tin  MKitm 

FKMiTVI  1NPL0M 

PWTITtPf 

M4U.U  cn 

VERIFICATION  OF 
SALINITIES 

FOR  11-5-74  TIDE 

UTMT1M 

K 

• 

12  14 

• IT 

• • 10  II  It  0 

UK  IN  MOM 

1 OFTCR  HMN'l  TMNMIT  OP  HIT  KRIOINN 

nn  cMomm 

not  MMC  - UTTU  TM.MT  !• 
KIM  MLIHITT  ITITM.  MLTI 
mtMMTCR  INFLOM 

LMO  I >40  fT 

M.O  PfT 
9X40*0  era 

VERIFICATION  OF 

SALINITIES 

LCOCNO 

PttlITtft 

FOR  11-5-74  TIOE 

OTNTION 

MOtL  — — — 

40 

SRLINITY  IN  PPT  TOTAL  SRLT 


0 1 23466*69  10  11  12  0 


TEST  CONDITIONS 

TIOE  RANOE  - LITTLE  TRLBOT  ISLRNO  6.4  FT 
OCERN  SRLINITY  (TOTRL  SRLT)  33.0  PPT 

FRESHWATER  INFLOW  6940-0  CFS 


LEOENO 
PROTOTYPE  - 
NODEL 


VERIFICATION  OF 
SALINITIES 
FOR  11-7-74  TIDE 

STRTION 

3C 


SURFACE. 


5 6 7 

MIDDEPTH 


6 7 

BOTTOM 


0123456789  10  11  12  0 

TINE  IN  H0UR6  AFTER  NOON ' 6 TRAN6IT  OF  616T  NER1DIAN 
TE8T  CONOITION6 

TIOE  RANOE  AT  TALBOT  I6LAN0  5-40  FT 

OCEAN  6ALINITY  (TOTAL  6ALT ) 33.0  fFT 

FRE6HNATER  INFLOM  8940.0  CF8  VERIFICATION  OF 

SALINITIES 
FOR  11-7-74  TIOE 

PROTOTYPE- 5TATI0N 

NOOEL 5H 


■ 


PLATE  155 


SALINITY  IN  PPT  TOTAL  SALT 


0 1 t 9 4 8 • 7 0 9 10  11  It  0 

Tl*  IN  HOURS  RFTCR  ROOMS  TRRNS1T  Of  8181  nERlOIRN 


TC8T  CONDITIONS 
TIOC  MM  «T  TRLOOT  ISLRNO 
OCCRN  SRLINITT  I TOTRL  8M.fl 
FRCSHNRTCR  INTLON 


LCOCM 
PROTOTTPS  — 
HOKL  - 


8.40  ri 
U.O  PPT 
8*40.0  CF8 


VERIFICATION  OF 
SALINITIES 
FOR  1 1-7-74  TIDE 

STRTION 

78 


PLATE  161 


nm  -wioi  U4  hi  uhuuk 


T1I1C  IN  NOUNS  AFTER  NOON'S  TRANSIT  OF  SlST  NERIOIAN 


TEST  CONDITIONS 
TlOE  RANOE  AT  TALBOT  ISLANO 
OCEAN  SALINITY  (TOTAL  SALT) 
FRESHNATER  INFLOW 


LEOENO 

PROTOTYPE  

NOOEL  


VERIFICATION  OF 
SALINITIES 
FOR  11-7-74  TIDE 

STATION 

70 


5.40  FT 
90.0  PPT 
0940.0  CF8 


SALINITY  IN  FFT  TOTAL  SALT 


TItIC  IN  NOUNS  AFTER  NOON'S  TRANSIT  OF  OIST  NCR  10 1 AN 


TCST  CONDITIONS 

TIOC  RANOC  AT  TALBOT  I8LAN0  S.40  FT 

OCEAN  SALINITY  (TOTAL  SALT  I 33.0  FFT 

FRESHMATCR  INFLOM  0040.0  CFS 


LEOCNO 
FROTOTYFE  - 
WJOEL 


VERIFICATION  OF 
SALINITIES 
FOR  11-7-74  TIOE 

STATION 

7C 


onunitt 


u 


' V 

0 t t S 4 St  7 • • 10  It  It  0 

tint  in  mm  mm  noart  tnnnoit  or  out  ncnioinn 


TtOT  CONOITIONO 

not  NNNOC  NT  TNLNOT  10LNN0  0.40  fT 

OCCNN  ONLIMITT  I TOTNL  (NLTI  M.O  ffT 
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In  accordance  with  letter  fron  DAEN-RDC,  DAEN-ASI  dated 
22  July  1977,  Subject:  Facsimile  Catalog  Cards  for 
Laboratory  Technical  Publications,  a facsimile  catalog 
card  in  Library  of  Congress  MARC  format  is  reproduced 
below. 


Brogdon,  Noble  J 

Mayport-Mill  Cove  model  study;  Report  1:  Hydraulic,  salinity, 
and  shoaling  verification;  hydraulic  model  investigation  / by 
Noble  J.  Brogdon,  Jr.  Vicksburg,  Miss.  : U.  S.  Waterways  Ex- 
periment Station  ; Springfield,  Va.  : available  from  National 
Technical  Information  Service,  1979. 

40,  [5]  p. , 177  leaves  of  plates  : ill.  ; 27  cm.  (Technical 
report  - U.  S.  Armv  Engineer  Waterways  Experiment  Station  ; 
HL-79-12,  Report  1) 

Prepared  for  U.  S.  Army  Engineer  District,  Jacksonville, 
Jacksonville,  Florida. 

1.  Fixed-bed  models.  2.  Hydraulic  models.  3.  Mayport-Mill 
Cove.  4.  Model  verification.  S.  Prototype  confirmation. 

6.  Salinity.  7.  Shoaling  materials  (Models).  8.  Tidal  models. 

I.  United  States.  Army.  Corps  of  Engineers.  Jacksonville 
District.  II.  Series:  United  States.  Waterways  Experiment 
Station,  Vicksburg,  Miss.  Technical  report  ; HL-79-12,  Report  1. 
TA7.W34  no. HL-79-12  Report  1 


